Searching PAJ 



1/2 ^—iy 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2001-292276 
(43)Date of publication of application : 19.10.2001 



(51)Int.CI. 



H04N 1/028 

G09F 9/00 

G09F 9/30 

G09G 3/20 

GD9G 3/30 



(21) Application number : 2001-019635 

(22) Date of filing : 29.01 .2001 



(71) Applicant : SEMICONDUCTOR ENERGY LAB 

CO LTD 

(72) Inventor : YAMAZAKI SHUNPEI 

KOYAMA JUN 



(aOPriority 

Priority number : 2000022762 Priority date : 31.01.2000 Priority country : JP 



(54) CONTACT AREA SENSOR AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light, thin and 
miniaturized contact area sensor. 
SOLUTION: Concerning this contact area sensor, each 
of pixels, the area sensor has, has an EL element as a 
light source and a photodiode as a photoelectric 
converting element and the operation of the EL element 
and the photodiode is controlled by a TFT. 



PROVIDED WITH THE SAME 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 



http://www1 9.ipdl.jpo.go jp/PA1/result/detail/maln/wAAAD8ayZTDA41 3292276P... 2003/07/31 



Searching PAJ 



2/2 V 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 g.ipdi.jpo.go jp/PAl /result/detail/main/wAAAD8ayZTDA41 3292276P... 2003/07/31 



(19)0*S#fT/f (JP) (12) ^ ^ 1^ ^ ^ ^A) (ll)^$lfaiSiiBB#^ 

#^2001-292276 
(P2001-292276A) 
(43)i>SB ¥J*13#10fll9B(2001.10.19) 



/CI M«.+ 7 

vol^lnt.vJl. 




F I 


7-V3-r*{0#) 


H0 4N 1/028 




HO 4N 


1/028 Z 


G 0 9 F 9/00 


3 6 6 


GO 9F 


9/00 3 6 6 A 


9/30 


3 3 8 




9/30 3 3 8 




3 6 5 




3 6 5Z 


G 0 9 G 3/20 


6 2 4 


GO 9G 


3/20 6 2 4 B 






m^m<Oim OL (:^ 38 H) S*^HlCiK< 




4$a2001 - ig635( P2001 - 19635) 


(71)H11HA 


000153878 












¥^13^ 1 ^29B (2001. 1.29) 




»^;i[sjs*mfi«398#ja 






(72)«W# 






i|f H2000-22762 (P2000-22762) 




»^;»imjP*rfJSiS398»flfi »S^^tt4£ 


(32)«5feB 


3p^l2^ 1 ^31 B (2000. 1. 31) 






(33}ffijtli£!gS 


B* (JP) 












»«in»jP*Tlffi#398»fl6 «cit^a4^ 











(54) [XK©**] ««a!xUT^2>1^RtXSB«fflXUT^r>i^•S^tAfc^^fi 



(57) iwm 



mm 102 

SI \ VI S2 ^ V2 



Gl 



RG1- 
SGl- 
G2 - 



RG2- 
SG2- 



Gy- 



RGy- 



1 5 ' 










• I It 



I 



Sx 



SGy f 



-CEH 

103.1 



^^^^ 



SSI VB SS2 



103.2 



SSx ^03-'' 



2001-292276 



BufS:^^ :y5=-^->5^^^T F TXl/buIEE Lli»j^T F T 

:y ^'Tv^TFT^tJ^SiRfflTFTIi, mi^y^hV^:^ 

L^^(m^l, |^SS.I)^^@^^^ofBl{c^ij-5>ii.fcE 
L S ^ ^ L T I > 5 r <!: Sfc <i: -r -5 « « S ^ y r > 

mmRxjjj:^- h^mmtrj— Y^mm<Dmizm'^ htitz 

;^-f ^y^V^'^fflTFTi:. ELi^ibrnXFTt. y ir :y 
h^TFTi:. y^^yrmTFT M^mT T T t . 

:y-Mt^^t. f-vm^'^t. --^(ommzmzti 
- vm^m^mm^fixnt^ ^ . 

mJfSyir^/ hffiTFToy-;^«i«I^BfflE-fevf-fflffiaS 



SulE/^ :7 r ^ T F T ^0 K v-gi^f^ Suf£-t vi^ffim 

SuieiitRfflTFT(7)y-;^^ii§ect KU'-r^^ilEf:^^ 

FTcDy~;^^gigct:i^iE$ix'riB<9 . 
ftulEiStRfflTFTt^^y- hmSdMieH^^f-ffl^'- hit 

:y^V^ffiTFT^. ELiilb^TFT^. y ir 5/ 
hfflTFT^. y<yyr^i:Fi: iltRfflTFT^h. 

■^mi^i^m^tixio^ . 

-::^(iSuf5y-^ft-^,^{c. t 9 -:^{lSufeE 

tfIiaELIi^fhfflTFT<7)y-;7.®ie^i: KW-0^1t<l. 

30 ^^tlTjolQ. 

tijfey-fe:y h^TFTOy->^^Iifig(imitB-ir:/if^mz!l 

m^^mm^rix^^. 

mTFT(DV- hm^RrfmtE.y:i- h^^^^t- \^izmm 

^tlX^^. 

BuiB^-^ yyrmTFT(Dh^u^ i^mmitmu±: :y^mn 
m.^\zmm.^fix^^ . 

mwm.mi:Fi:o:>:J-y^%%'mtY\-^:ymm't. 
40 F T(7:» y-;^®i^(C^3gg$tlT:Jo "9 . 

m^tixisy). 

mt^y^ ^ y^'^iifmr FT t m^mnm tft oommt 

50 lli*:xi7] -feyifS1£Jt(cm<7)®^^^i-6-fe>'if 
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mzFi.mW}WiTFr(Dy-^m^t vxy^iymm-x. 

m.\:im^^f\^x-^^ . m^')±yvmTFT(Dvi-'^> 
mm^. muy<yyrmTFi:<D^^—hmM'jBi.xim^y 20 
^ hy-(:^-Y\zmm^tix^^. 

m.mz.Wim.^tiXio^ . 

mum^mTFi:(Dy-:^mi$.tY\^^iymm^. 

W^}i\z.Kt^^f\.yt>m^\^^^xmiZ')^y hfflTFT<!: 30 
SuK3i»^^TFT(i:^>^;6-e>^:7<ot>cfil. *fc(^:^:7;i)^ 

ttflEy "^2/ h^TFTirSulEiiiRfflTFTfi. 

lPI5;651^ttfctL/c«^M^y r-ir>-!f-Cfco-C. 

>^'Y:y^>'^^^TFT^. E L iilfeffl T F T . y ^> 
hfflTFTi:. ^^yyrmTFi: iltRfflTFT^ir. 

TtmSEtt^^^ct. y-tr>;/ hif-^^ct. ir>-y-;^ 

BtjIS;^'^ :yf^>^^fflTFT<7:)<5r'-'hm*^(:imjte<Jr- V\% so 



(1. -i5\m^y-M%wm:i. t e)-;^(iSijfeELaE 
-i5\tmtmm.m^m:L. t3 9-:^fistrteEL^^{z^ 

^7C\.X^'0. 

ffjf531iR^TFTc;oy-;^fIi|lcct Ku^ >^fli^(is 
Fi:(r>v-y^W$L\z.^m.^f\.x^ ^ . 

mjiEiiiRffiTFT(D>r- hmmim^v- hm^'m{zm 
m^tix^y). 

mtt:^^ y=^:y^'mTFT t mttm^m T F TcDimti 

ttJie y -ir y h ffi ^ - h « ^ ffilE-fe >'i^^ h ^t-§- 
/^i:{cA;^^n5^t-i-^CctoTmJlEy ir :y h^TFT<h 
mmm^mTFT\'t:tlyt^h:^y(D'i^^m. ■^fcl^:^^^^ 

Rutey-triy h^TFT^mjIEil^^TFTIi. 

mmy:t h ^-f V{zmM^titc^7!)-h±}&^iifzm 

^ f t b E L S ^ ^ L T 1/ ^ 5 w i: ^ m t -r ^ « M 

[ffjjtJSl 0] ft*il9{C:fel^T. tutSEL^T-CO:=g-r 
^m@>6^SufeE LiE»3^T F T(7)y-y^^il!cX«i K 
^^^^^{^^^^^^^^^(bt. fJlEE Li^KjfflTFTIi 

^ ^1^:6^ mlfS E L igftffl T F T (D y - ^ ^li^EX K W-f 
^-^ilSi-S^^^tLTl^Si: StllSELiZ®bfflTFT(;i 
n F TT'fo^ w ^ Sr4#mi y 

[fg^ili 2] IS*ii5 7!^ii!f*iIi lOV^-ftl;^)U^i 

- vrnMscdtiy— Ymmtr Y%M(n>Wi\z.w.\-i ^ 
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T{±nf^-^^>yl-S!TFTTfe»9. flE^^ 5/ T ffl T F T 

T(^p^-V-t^/Ul^TFTTfc«9. fulS/^>;/ r7r FT 

n 5" ^^/L^^T F T T-fe 5 Z i: 
y TiI>^1^o 

y^>i^'mTFT ELiliijljffiTFT^. y ir :y 
hfflTFT^t. y<^yyrmTFT t. alS^fflTFTirS: 

'^5">^r^ffiT F TS.OmfiE L^KfflT F Tie 
FT. m^^^yyr mrFTRlfmifimTFT{::iXoX 

Sufa>':^ Kit* y-K«ffi. ry-KHSiR 

5/^>iI^^TFT<J:. ELlEKfflTFTi:. y :y 
hfflTFTi:, /^^'^^T.flBTFT iiJ^fflTFTi:. 

mt. -^(Dm.mc^tiixfziziy'^mmmmt^mvx 

m^y^^ y^y-vmTFTco^^— ymM\^mm^- hit 

^■mii^iw^^rix:^^ . 
KjfflTFTcoy- hmmi^^mm^tix^^. 



mttELmW}mTFT(Dy-:;^miiit KL^-O^IiUcft. 
mtt'J±y hffiTFTOy-:^^«!^:mJie-tr>'i^ffl^7g 

tuiey-iri/ hfflTFT^o KU'^>'fiiisii. mu^<yyr 

fflTFTO>^'- hmi^S.U^ttlfa^':^ h^^T}-- Kt::!^^ 

10 mMizmm^tixisy) . 

titimmiRmr FT (Dy-y^mm.t h^i^^^mmt. 

FTcDy-y^m^iz^m^tiX^^ . 

^■micmm^rix:^^ . 

mzy-^ ^yf-^^^^mrF TRXJ^ttitlE LlEiSfflTFTlC 

20 fz^^^&'^i^^XK^^^^^tXmmyjt 

h^lzm^L. m^^y:i'hy^:t-h\ StjfEy-^r^y h^T 
FT. ml^y<iyy rmr FT RV^mtKmrF Tic J: ^x 

mmy:th^^:^- }'lcmki^tlfzitt^hmmB^■^± 

^m^^n^ihtitzm^mwiXh-DX. 
mt^m^(Dmmn. y^^-h^^^-h^t. Ehm^t. 

y^-< y^^^mTFT t. E LUK^TFTi:. ± 
hfflTFTi. ^<yyrmTFTt. M^mTFTt. 

30 y-Mt^^^t. ^-vm^-mt. --^(omnzmzfx. 

^-vm^mt. mm.m.Wimcmm^t\^fz^y'^\^:hM 
mt. -'^<Dmmcmztifz±i^-^mmMMt^m\^x 

m^y^ y'f-^^mTFTCDV- hmmi-xmm^- hm 
^m\cmm^^x^^. 

m^y>( y'f-:y^mTFT<Dy—ysW$Lt 

(t> -^l^mt^y-ym^m^c. t e>-;^litulEEL^ 

»jfflTFT(D^'- vrnmcmm^^tixUfo^ . 
40 m^E'Lmw^mTFT(Dy-y.m^k 

m.^f\^x^v. 

WfEyiry VmTFT<Dy-:;^^m\tmU'^>'-^mmM. 

m^mm^nxioy) . 

VmT FT (DVU^ ^^m-t. m^^^yyr 
ffiTFTco>r-h mMSLlim^ y^V^^ilr-Y Ic^^ 
^fhX^v)^ 

mtt^< yyrmTFT(DYu^ :y^mt.m^-^ 

mM.{z.^m.^fhx^^ . 
50 m^m^mT FT (Dy-y%RfiLt ¥i^^>mmt. 



7 



(5) 



2001-292276 

8 



ftjte^-t' ^y^V^'^TFT^t^tuteE LUib^TFTt:: 

J: o T Bufs E L m^(D^itmm ^ ti. 

FT. HvilS^<-/:7TfflTFT&U^Tg«^ffiTFT6Cj;oT 

Ili*^i2 0] ^r:/i^£^5±i;l^a^c^ilJ^^^-r^^rv 20 

y^'-C y^>^mr FT t. ELli»}ffiTFT<^. ^ y 
VmTFTt. y<^yyTmTFT ilJRffl T F T <h . 

y—:^m^^t. ^—vm^mt. --^(Dm.mc^tifx. 
tufs^^ y^'^-cfmTFTco^— hmnf^fjisy— v\t 30 

SulS;^^ ry5^V>/fflTFT<Dy-;^^iSc^ K U-f V^Jl^ 

tufSE LigKfflTFTcT^y— ;:^^iS!c^ K U-O^Jilici^ , 

tijfSyir:^ hffiTFT60y-;;<.^I^Jj:Hljfe-fe>'1^fflmai 
itjfsy -try bffiTFTOKu^:/fiJgcfi. tuf£/'<:v:7r 40 

mrFT(D^'- vmmiSLV^m^y^ v ir- y\z.^^ 

*iifeaiJ^fflTFT(7>y-;^fIi§Ei: Ku^ >«ii|E(i. 
F T y ^iieidSggg $ nT*3 . 

BulE^-r :y5">^^^ffiTFT^BUieSS^ffiTFT<7:)^l+4(i 50 



MfS;^^ :y^>i5^fflTFTSU5SfrffiEL,iHit)fflTFT(C 
io-CmjfeE L^^(7^^3fe;6^^Ji®$n. 

FT. mJf5^^:y:7r^TFT:S:L>'iltR^TFT(CJ:oT 

y^:y^mTFT E LSElifflT F T <!: . y -fe >^ 

hfflTFTct. ^•<:y:7r^TFT^. il^ffl T F T . - 

y-M%%'^t. ^-V\%^^h. -'^(DmtA^mz.n. 

SSie;^^ ^yf^Vi/fflTFTc^^Ir'- S^HfitufS^- h-ft 
tfjie^^-r :y5^>'^'ffiTFT(Dy-;:^fIl|Sc<t Ku^V^iig 

fi:. ~-;^{iStjlEy-;=^ft-^/«{c. t> 9-::fe-fiftjKE lis 
S!ifflTFTco>>*- hSSJ-S^iit^nTiDf?. 
mt^F-LmmmTFTCDy-y^m^h Ku^Y ^-liiiEfl. 
-*-|iBulES?liet#^/^{c:> t» 9 -^\tm^F L^^{;H^ 

Buf£y-1r:y T F T(7) y->^«iJiei^SulEir V1^flasaS 

'jk\Z.Wm.^f\.X^'0 . ftJlSy ir:y hfflTFTCO Kl-'Y^ 
fl^fi. mjE/^:y:7rffiTFTO>r- hm^>at/BuE^ 
:^ Y\Z.W^^f\^X^Ti ^ 

flijfE3StR>BTFT<7)y--;^^J|£<t Ki-'-t'v^ttEfi. 

FT(Dy-~^mmz^m^tix^'o . 
mn^m^mTFT(o^- hmmitmt^^- hm^-m^^im 
m^tix^v. 

m^y^^ v^>^mTFT t m^m^m tft (Dmm± 

^^l^A>3$n^1t#-l;iJ:oTmJf£y ir :y h^TFT t 
m^m^mTFi:\1;.:tl^t^h:ty(Di^m. %ti\'t:tyf}^ 

m^'J^y h^TFTtmlffiiliR^TFTt^i. —:f5t^ir 
i^(o^m(Dm. ^o—:)5\t^y(r>^nxh^. 

tuia;^^ yf-l^^mTFTlkXim^F LSeib^TFTlC 

o T mj f e E L ^ ^ (t:) ^ 3t ;6 ^ ij ^ H . 



9 



2001-292276 

10 



witty ^ Vy^^- K{cBStt$tL/c7fe;6>^®^m-§-:^^ 

[19*112 3] IS*il2 2 ^::io^/^T. ffiilEEL^^o^ 
i- -5 /^^ ftj le ELlEiibffiTFTOy-^ ^^1^3^ K U 
^>'mi|^^cS^$nTV^^<^ SiilSELlIEiti^TFT 

fio 

[Ii*^i2 4] tf*Il2 2(c:jol^T. tul£EL^^(^^ 
i-^^®;6^mjf£E hmmmrFT(Dy—y^$Mi^JLl^ K w 

fifEE LliiijfflT F T 
n ^ ^^/US T F T fe S r <!: ^i|#fiS[ <h -f 5 ^^Sg 

So 

[!S*:3i 2 5 ] ft 1 8 jbmn^m 2 i ^-rnti^ 1 

^^:::^ol^T. Hus5:7ji- hiJ!'V;?h- Kil^y— Km^l, r 

y — h^mmRxf:tfy— h^mmtry- h^mm(Dmzni'i' 

Bo 

T(inf^-^'^^/USTFTT*fc'9. SrIIE^< :7 r ffi T F T 
p ^ ^ M T F T fo S r ^ ^ t i" ^ * ^ 3£ 

So 

Tfipf^ir^^^uMTFTT-fet). mllS^^ :7 r ffl T F T 

So 

[tf*^2 8] 5 7!/igf«*3S2 7cDV^•rt^/?)^l 

[0 0 0 1] 

nmhv^iy^^ (TFT) ici:oTtI^^tL^«^§i 
[0 0 0 2] 



[0 0 0 3] :7tm^tfe*^^^ri-5llft:«l&S?S{C(t, 

10 [0 0 0 4] ■?'ixt;i^L^y r•fer>i^^^, ««^§}:i:^yT 

[0 0 0 5] U 2 4 i^Z^I^^CO^ y Tir 
-To 112 4 (A) \Z7!k-t(Dl^=^VT±:y'^(Dm^mxh 

0 2 4 (B) {Z7fk-t<Di't^(Dmmmx^^o ytm.m 

20 2 5 0 2, 7fel5catR2 5 0 S^bSUtCTj^-TJ^^tc^t-tibtt 

[0 0 0 6] ^Sit LTOy^2/^7-r h 2 5 0 2j5^bO 
7ti$:SL^^2 5 0 SrtT'Stfrt. I5^f*2 5 0 4{C 
fiBtt^n^n fiet^$tt/c*(^IS^«s:2 5 0 4±T^SIt 
•ir>'1^S«2 5 0 1 ±{rS:(t btifc3fe«Sm*T-{c: 

mz\t.\LfziK^^(nn:m'^%%.^'^m=t^x^^. 
i$:2 5 0 4(Dm^mm^^m%iB^-t tr^y r-t^i^F^ 

30 [0 0 0 7] 

[^0>^;6SS?*LJ: 5 i:-r^i^]^] ±^5 Lfc^ y Tir >'i^ 
(1. ^ h 2 5 0 2 ;5^b<7)^;6S|^^* 2 5 0 4 

fziibyt^^^i^-i,zm^t^2 5 0 4{zmM-r^xo\z^ ytm 

SL«2 5 0 3<DmmiiZll^^ZhLfz^ ^ y< y^^^ h 
2 5 0 2. it»SL« 2 5 0 3. -fe 2 50 1. 

^¥^2 5 0 4<7)fiS:gSrSS*{::g^SL)tt)i-5i^:^S;65^i: 

40 [0 0 0 8] t.tiy<y^^^ h 2 5 0 2S.U5^»SL«2 
5 0 3(^f-^X^JJI]X.Sr i:{iSIL<. -^CDTti^Jill^iy 

[0 0 0 9] *:^0^*l±f5<O^tff^^;?^T;i$nyc:tt^ 

T\ y\-m. nm. ^mxhv. :^^<:>m^i2<Ayfzmimzm 

[0 0 10] 
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[0 0 1 1 1 :^mmW\Z:^\^^X-7^ V^-i^- Yt\t. 

tiv-vnm}!. Tj—vrnMh. nv-yw^tT j 

[0 0 121 ^fc:EL^^i:(li^^§^^-^T^«9. ± 

tl^W^ELx^:^:/'^ (OE LD : Organic EL D io 

isplay) Xnmmy^ V=^^y'T^>i:fy^:^-V (O 
LED : Organic Light Emitting Diode) b'hmOo 

[00 13] EL^^ji-^omi^ m^^trnm <o?^ 

u-r {l^^i:'wi7:)^it^^^ LTv^^o 20 
10 0 14] EL^^ii. m#**n;t§r i:T*^^i-S 

(Electro Luminescence) ;6^#<bti5 
it 6 /i- ^ ir \c . — fi^ii^^iK^.;^^ Jb S 

[0 0 15] ^TtfiiliCt,. mil±tClE?LaAii/iE?L«j 

mm/^%m/m^m\'^m/n=i''(^7^m<r>m\^mm'f^ 30 
[0 0 16] ^mmm\:i^\^x—n(DmMf^\^mi^ht\^ 

[00 17] :7:t h^V;^- Ki: E L*^<^^i|5]C'fe>' 
v'j ^ :^m^^m.±.\^m^hMzmmv'7>i^:^^ (t 

FT) ^fflV^T. :7;^ h^V^- K(i:EL^"^<30-^n'€ 40 

[0 0 18] E L^T-;6^bM-ti:etL/c5feii?$^l^±T'S 

[0 0 19] :^^m\'^±.%mm^^-:>x%tm'^mz.^ 
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[0 0 2 0] ^fc:;*:^P^cDrcy Tir^iiMi. mtlELm 

<D^mtLX(Dmn^t. mmz:m^-t^tzi^<D±mt\^ 
x<Dmm^m^^-Oo ^<Dfz^. =^vr±>^[z%mm 

[ 0 0 2 1 ] i^TJC. -^^^mcomf&^Tr^-to 

[0 0 2 2] *^l^(^±f£«^(i:J:oT. ir^^i^StS-b 

Y't. EL^^i:. ^iS^(7^|IISS h^^^v^;^^ i: ^^LT 

[ 0 0 2 3] :$:^0J{^±te«^fCj:oT. ir^-i^St^-h 

Kir. EL^^<h. :!^-< y^:y'^*mTFT E^LmW} 

iliR^TFT*i:^^LT:Jo'9. tulS;^-r 
TFT2St0^tir3SELllZSjffiTFT(i. tSlSE L 

2/:7rfflTFT:Rt/3l#^^TFTii. HUfa>';^- h^-r:^ 
[0 0 2 4] ;*:^!3J(i±lE«^(ci:or. ■ir:xi^SS-b 
Yt. EL^^ir. :y5^>'^'>^TFTi:. E Lliib 

t. -m<Dmm^mztifz'mw.Wirr^t. ^j^^vm^ 

>'1^^m?ili^<ir^^LTi6^9. mt?.:^^ y=^> ^*mT F 
fJte^^ y^>^mT FT <D:/-:^m^t Y\^^:^m^ 

i-^. -:^itm^'j-y^m^mc. t ^-^-itHuiEELiE 

W}mTFT<Dy-:^m^t Yi-^i^mm^. -^it-mm 

tuf5y-fe:y hfflTFTOy->«;^ifiEiimil5-fev9-« 

mMM\zm^^f\^Xi6^ . mtZU-^y VmTFTCDYi-' 
^:ymm^. mm^<yy7mi:FTo:>^-hmM^V^m 
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i^±XR^LXmmyirhy^:t-\^lzmM^ri. tufS 

[0 0 2 5] :*:^0^{i±fE«;^Jc{Cj:oT. 

Kir. EL^^<i:. ;^-t' :y 5^>^^ffiT F T ^ . E Llgli) 
^TFTi:. i;ir:yh^TFTi:.^^:y:7rffiTFT 

SulS>^-< ^y^^^-^fflTF TCOy-:^ Mitch Ku^>^l|£ 
fftfflTFTO^'— hmS{::^*^^iXT*5«9. tfFieELlIK 

1 9-*-(^mjteEL^^tc^^^ixr:fc 

19. ttjiey ir-/ h^TFT(Oy~^fIifijc(tBufE-fe>if^ 
ma^7lft«:ii^Jgg^ixr:fc«9. flfffS y -fe 5/ hffiT F Te75 K u 

>'TfflTFT(Dy-;^Mi|K{C^^^tL-r^'9. tulSigtR 
iJip^ f9IE;^>f 5/^:/i5^fflTFT<J:SftfE3llRfflTFTt^ 

loo 2 61 ^^m^lXm^\^^-^X. ir>f-S^S± 
{c«^OM5g^^i-5-fe>i^g|5;6SS:(te3tt:rca;«^rcy 

Ki:. EL^^<h. >^^:/^ffiTFT^. ELlEfb 
ffiTFTt. y-iryhfflTFTi:. >''^:yyTfflTFT 
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^-^mnmMh^^x^xiio^ . mmy^^ ^y^^^^mrr 
r(D^- hmiifiSuiey- hm^-mi^zm^^^tix^^ . 

mmTFT(D'y-hmm:imm^rixi6Ki . miELm 
w^mTFT<Dy-:^mi^t Y\^-( i^mrn^. —:^nmt^ 
mmimrmz. t> 9-*(^tf)EE Lmi-izmm^tix^ 

•9. mtlV±y hmrFr<oy—:^$Mi^itmU±'^^m 

10 mM.^{zi^m^tix^^ . m^E.V'^y hmTFT<DYi^ 
-{i^mi^i^s mm^<^yyrmTFT<D^—hn.mRum 
t^y:thi^'4:^-Y{zmm^h.xioy). mmy<yyTm 
T F T K '^mmtmti^ :y^mmmMizi^m ^ ti 
T:}o«9. mmm^mTFr(oy-:^mmt Y\^>(i^mm 

yrmTFKDy—ys^m^w^^fix^^. mwmvi 
"^m^- vm^'^t\cxt)^ti^m^\z^-DXmt^')'^ 

20 :y hfflTFTi:mJlS^iRffiTFT{^:t>';6^b:^v'(7:)i^ 

1^,. %tL\tiryt^h^:y(D')^m\:im^{z,^^m^'0. m 

(Dmi^.(D^. i^O~:)l\±:ty(D^mXh^ . tulGEL^ 

nz.mki'^ki. ^^y:t h^^^t- Yi,zmM^ 

[0 0 2 7] *^PJ{i±ie«^{;ii:oT. ■tr>'1J-SS± 

30 ^c^sc(^M*:^:#i-5-fe>i^a^^K^•t^i^fc^^^^^y 
Tirv'i^T'^or. m\^m^(ommit. y^hy-^^— 

mrFTt. D'^y hmrFT t. ^<yyrmrFT 

miRmTFTt. y-y^m^-mt. ^^-hm^■m 

-hm-^j^t. ir>•t^ffl'^^-- hft-§-^t. mm>Wi.mm.{z 

ly^mmwMt^^Lx^^ . mt^y^ y^y^mTF 
T(D^- hmm-tmit^- vm^m^^mm^^nx^^ . 

40 m^y^ y^^^^^mTFTCDy—y^mmt Yy^>(>W$L 

mmTFTCD^-vm.m^m^^riXi^^ . ttiiEELsg 
mmrFT^y-ym^t Yi^-^^^m^t,. --^jitrnt^ 
nM.m$m\z. 1 9-;:&*iS5i5E LSi^icgst^n-cia 
•9. mt^'j'^y hmTFT<oy-y^mm^m^^±>^m 
nmM\z^m^fixif6y). iijfey-fe::^ h^TFTcDKw 
^i^mmt. m^y^yy 7 mr FT (o^—vmMiBLXim 

UyytVy^:t-Y\z.W^^fiXi6^. m^^<yyrm 
50 T:fci9. fj|53ltRffiTFT<7>y-;^fIisE<!: KU-^V^ifE 
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fjf£y -^ry hfflTFT^mJtEilS^^TFTi^. —^^^^^ 
h^V^~ K{cBett^ti. tuffiy^;^ h^-T;^- Kt^iBSM 

fcoT. tuK^IS(^ilj*(^. hi5^-Y::r-K^. EL 

hmTFT t. ^<yy7mTFT ilJRffl 20 
TFTi:^^LTio«9. mt^:^^ y^'^-^mT F TISlU 
mjsSE L^ib^T F T(c: J:oTSfrlEE Li!l^cD^^;$ssy 

:yh;^TFT, SufE/^ :y :7 ^ ^ T F T^t>*allRffi T F T 

30 

[0 0 2 9] *:^P^(iJif5«;5j(;{;iJ:oT. ir>'l^Xffi± 

fooT. m^mmi<omm\t. '7itvy>(:t-vt. el 

^^i. 5/^>':^^'>^TFT i:. ELUEibfflTFT 
y-fe:y h>^TFT<i:. ^^t^T F T iStf^ffl 

TFT^. ^/—M-^^mt. ^—vm^Wtt. -^C0« 

5^>^^^TFT(Dy-;:^^i|gi: KL--r v^ifiglt. 
tuiaV~:^ff -^.^IC. t p-:&t:iBiJf£ELSg!bfflTFT 
<^:)y- SfllEELiEKffiTFT 

{c. :^f:iHUtEEL^^(::gS9c$^Tio'9. ttltey 

S^$ttT^3»9. tiFiayir^> hfflTFT(D Ku^V^Jt 

m%Zy<y y rmr FT (D^^—vnM'BLXimt-y ir V 
^V:^- K{c^S9!^nTio'9. Hufe/< 5/ :7 r ffl T F T <^ so 
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tulEiltRfflTFTcoy-^^^ilEi: Ku^fvffli^fi, -:Sr 
Fi:<n:J-ys%^i^\z^m.^^x^^ . Suf£S^fflTFT 

:fe<9. fiuf5;^-r ';/^Vi/fflTFTS0^Sul5ELaZI(jfflT 
FT{cJ:oTmjEE L^^cD^7t;issjta]^^x. Hut£-fev 

f-f|5(l. iufSEL*T-;e)^e^-^t«bti/'C7t{rj:f9iijftlrS 
t»L< {ifjKEL^^;6^^^ite)ixfc^^|^ 

L. mjfS:7;^< jc'^ ftjiEyir-/ h^TFT. tu 

:y:7TffiTFT^L/il^^TFTlCj:oTmjte:7:^ 

to 0 3 0] *:^P^(iJif5«^fCj:oT. irVI^S^Ji 

fcoT. tute«iiCC7)lij^(^. yirh^'^':^-Yt. EL 
9^^^. 5^^>i/fflTFTi:. ELSESlfflTFT 

t. ')±y VmTFT ^<yyrmTFi:t. M^m 
'^t^^Lx^^. m^y^^ y^i^^mrFT<D^-v 

f^V^'^TFTCDy-:^?^!^*^ Ku^>m^{i. 
MtSy-;^{t-^^iC. t 9— ;^flmjlSELlS«]>^TFT 

(D^- hm,m{cm'^^tix^^ . mmKi^mmmrFr 

iz^ t,5)-:&(lmJiSEL^^{;i^^^ttT:fo^). Mfsy 
'fe:y h^TFTcr)y--;:<.^iIlc(itufE-ir>iffflmMi^{^^ 
^$nTi6«9. mmV±y hmTFT(OV\y^l^m^ 

{-t. mu^<yyrmTFT<DY-hm.mRnm^y^h 

y^:t-Y{cmm:^tix^Ki. mmy<yyTmTFT<D 

mt^m^mTFT<D:/—ymmtYi-^i^mm-^. 

FT<Dl/ — ymmz^m.^f\^Xi^^^ ttJlSiltR^TFT 

i3!9. Htiisy-fety ^^^-h^t-^^^i:tf^le^r>1^ffly- 
hm^sst^rA;^^7^a^t^^cioTm^lsy^r>y hfflT 

FTi:tuffiStRffiTFT(i:^>^;6^fe:^:7(^)Kffi. ^Ttll 

T F TRXimmF Li^lib^T F T{C J:or MIEE L^^ 
co^*;ii5*iJia?^ix. milE-fe^-t^Sefi. m^Fl^m^t^h 
^^hfifz%\z.^^m^^^7r^'r^t\ 4>b<flt»s5E 
L Jb^-^t btiTtiTt: -LT-SW ^-^5 C t 

mjE:7;i- h^^;^— K{;ifiS|tL. mt^y V^^ 
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T F T i o T mjf5:7 h KicRS $ 

[0 0 3 1 ] :$:^P^{i±I£«^{::J:oT. ir>1f£S± 

fcoT. Stlf5«^<^®#«l. h^^Ti^^-K.^. EL 

y >y hfflTFTi:. ^< :y :7 r ffl T F T t > iMtRffl 
TFT^. y-^{t#^i:. y-hft-^-i^i:. 

(D>y-hm,m\mm^^xisy). mmFLmmmrFT 

-^y hmTFT(oy—:^mm'^mnt±i^'^mmmM^zm 
m^rix^^. mwj±yhmTFr<Dh^u^>^mm 

mtd^<yyrmTFT(0^^~-hm^R'(JmtE:7^ h 
^'^:t-V{zmm^ixX^S^ . mU^<yy7mTFT<D 

FTOOy-;^fliSE{CgM^tVT:Jot?. fJKil^fflTFT 
(t:)^- hmmnmiU^- hiB^micmm^tiXio «9 . mJ 
tE:^^ 2/ ^ V i/^ T F T i: tulSilS^^ TFT O^ttliP 

cT-fc»9. mm:^^ y^i^^^mrFTRv^wj^^FLmm 
mrFT{zx^xmmELm^(D^^^mm^ti. mm 

-fevf-SFBii. SufEEL^^;6^ib^i^^ixfc*(:^J:t)M1S 
T. mJlE^-^^/ ^'rfflTFTSLt/iitRfflTFTClctoTBlT 

[0 0 3 2] *^p^i^±ie«^{cj:oT. ±i^'^mm± 

fcor. ttjis^^(7:)®^(^. :7;^ hy^:^- K^. el 

m^t. y^y^mTFT t. ELlEWfflTFT 

yir:yhfflTFTt. y^yy^mTFT ii^^ffl 
TFT^. y-Mm^1^t. ^-Vm^l^t. -^(^« 
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^'^^mTFT<Dy-y^mi$.tv\y^>'mm-t^ 
tiilBy-;^{t*^tc. t>5'-;^*iSuieEL^»jffiTFT 

(D^^-hmm{zmm.^tlX:irS^. AtllSELigibfflTFT 

(w. t e>-;&(imjKEL^^(c^jit$ixTio«9, Stlffiy 
irtx ^ffiTFT<?:?y-;^ffllfE^iS^^l^-fe:>'i^fflm?Isai::^ 

m^tlX:^^. flute y ir :y hfflTF TO KU-rv^i^ 
tutS^-<:y :7TfflT F T(^>5?=^~ hm^SU^mjffi:7^ h 
K{c^^$ixTio«9 . mil^^yy 7 mr F T (D 

10 K >'®«i:iMfEir i^-^mmMm^mf^^tixis «9 . 

mj|5ilS^^TFT<7>y-:^®JS!c<!: Ku><>«ittEf^, 

l^miiri^^ydti^mitC. t 9-*•^:iB^^K^^:v:7T^T 
FTOy-;^fIi|lc(Cg^^$nTio«9. tulEiltR^TFT 

lE:^ ^ >^ ^"^ffl T F T ^ SufEilS^ffl TFT O^^-ttiifi] 

^^-hm^mt{z7^ti^zx^m-^izxoxmm])±y h 
mTFT tmtm^mTFTn:t:y^^(^>^y(D:ikms ^ 

fzit:^y^^h^i^(7:>vzmA:imm{zm^mt>^ . mt^v-^ 

20 :y hfflTFT<!:mjtEiltR^TFT{^. — :*-^^:^>'(7)«:S 
fflTFTXTJ^flfrlEE LiZ«)^TFT{Cj:oTHtrI5ELig 

E 'Lm'^t^hm^htifzit^^^W^±,XKl^^^^Z t 

xm^y^ vy'^:^—¥{zmM\^. m^yir hy^:t— 

H\ mmV^y hmTFT. mt^y<yyTmTFTRXf 

m^MT F r itzx^xmt^y :t hy^:^-\^izmM^ri 

30 Tb^^^m^tl^o 

[ 0 0 3 3] mmELmi^i^m^. mmRum^tmm 

(Omizmn htlfzE Lji^WLTV>TtSV\ 
[0 0 3 4] MIEE L^^^t^^-rsmSdSMlEE LiElft 
^T F T(Dy — y^$M^Xi^ K U-f ^'^iil^l^^lt^tl.Tl^ 
5<i:^. ttjfEE LlEiij>^TFT(ip^^^^>'WMTFTT 

[0 0 3 5] mmELm^(7:>^-r^mmt>m^EL^m 

tuIEE LlElijfflTFTJin^^^^yUSTFTT^ 
40 hoX h^^^o 

[0 0 3 6] ffllE:^:*- h^-r;^— Kti:^7y-Kliffi. T 

^ ti 3t m m ii ?r ^ L T V > -r a V \ 
[0 0 3 7] fjlE>';^- h^V;^- Kf^^f ^ry- Km 
y -fe 5/ h ffl T F T <7> K vfgi^ JcSjgS ^nx 
tSlEy ir:y h^TFTftn^-t^/^^TFT 

-efciQ^ muy<yy 7 mr FT i^p^^^^y\-mrFTx 
[0 0 3 8] mrfE:y;r h^V:d— Ko*f 5;^y- Km 

50 1^;!)Sttj|Ey hfflTFT<7> K U-^ ^-^IJ^tcSSc^ttT 
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fcoT t> 

[0 0 3 9] m^myf^mmit. ^ y^^l^RX)^^ y'f'y< 
[004 0] 

[0 0 4 1 ] •t>-t^SI5 101 (^y— ;^ft-^^s i ~s 

X. mrMtt^^^Vl-Vx. hm-^^G l-Gy. 

y-fe^y hit^^RG l-RGy , -feVi^^S^J^- 

hif-^^SG l--SGy. -t>ifffi:^i5^S S l—S S 

[0 0 4 2] 101 {-itt^OS^ 102 b 

Tv>5o W^i0 2t:i. y-;^fl-^^as 1-s x(^i>-r 
\-ot. V 1 V X (Di 1 o . 

-ir— h{f#^G l~Gy £OV^T7^;e)^lo<h. ^J-^yVm 20 
hft-^-ISRG l'-RGy<?:>V^-m;0^loi:. irvf- 
hlt^j^SG l — SGy co^.^•ri^;i^lo,i:. irv 

-tHtb;^iE^S S 1 S xov>-fn;6^loi:, ^r>'1^^ 

[0 0 4 3] •fe>'iftt3;':?ia«s s i-s s xi^^tt^n 

:^m?jS^Ml 0 S^i'-i 0 3___x ^::^^^nT^/^5c 

[0 0 4 4] [Il2f^llj^l 0 2<Dm\^\^^mJ^^^'^o 

-^^sii. y->^m-^j^s i-s xcov^-m>e)^iosrtc 

fti-^o ^fcmm»*ar^v^lm?^>§^^t^vl~vx^7>v^ 30 

-^ilfeG 1 — Gy C0l>-rtt;6^l0^:g*i->5o '^fcy-t^y 
Ym¥- hffi-^;ISRG{iUi?5/ hffly- h{t-^^RG 1 

~RG y (7:)i>Tn;i-i o^E*-9"^o 
h{f-^^SG(i. irVi^^^- hft^/^SG 1 — SGy 

(Ov^-ri^;6-lo^S*-r5o ^Si/^c-t >i^ai;^iE^s s 
>"9-ttl;^iE^ SSi-SSx<ov ^-rn^i^ 1 o^S*t- 

[0 0 4 5] M^l 0 2\'t:^-( y^ly^^mTFT 1 0 
4. ELiiift>BTFT 1 0 5. EL5S^10 6^#LT 40 

V>>5o *fcl]2-e(^®^ 1 0 2{c=i>'-7=VtM 0 7;0S13: 

[0 0 4 6] EL^^l 0 6{:i^11^^«it. ^mtm 

mmTFT 1 0 5(7:)y-;^liigc^7t(i Ku^ :/fIi§lc^^ 

j^LTv^^m-^. mmmmnM. m^tm\^mMt^^ 

i¥(C^®;d>E LlESbfflTFT 1 0 5(^y — 
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[0 0 4 7] '>f^V>:7'fflT F T 1 0 4<D^— 

^fflTFT 1 0 4(Dy-^ffii|E<t Ki-'0^ii|ic(:i. 

;6^y-::^it-i-^S(::. 9 -:^7?)^E LS&ibfflT F T 1 0 

[0 0 4 8] E LigiftfflTFT 1 0 5(Oy— ^'^ffitti: K 

1 0 6 {C^MeiX-Cl/^^o ^^^T^'ViM 0 7 (iE L 
I^Kj^TFT 1 0 5CO<5r- hmS i: V <i: {^^ 

[0 0 4 9] ^h^Z.mm \ 0 2\t. yir ^hffiTFTl 
10.^^y:7rffiTFTlll. oliRffl T F T 112. 

h^V:^— K 1 1 3^^LTV^^, 
[0 0 5 0] VmTFT I \ OCD^—VrnMl-tV 

ffiTFT 1 1 o(Dy-::^mmt,±>^mmMM^B\zm 

1 0(7) KU-Y >'^igc(:i:7;^ b^V:^— K 1 1 3^t>V^-/ 
:7TfflTFT 1 1 l(7)>Jr- hm@tCg^^^tLTVN:5o 
[0 0 5 1] [il^L?il/^;6^ h^-f Kl l Sfi 

- Y^mMo:>m\c^nhtifzitm.m^mt^^i.x\^^^^ 

y ir:y hfflTFT 1 1 0(7) Ku-r>^i|lc(i. M^W^m^t. 
hy-f Kl 1 3(DT J—VnMy.l'tti:/— 

[0052] ^-^>>':7:rffiTFTl 1 ICD KU^ 

Sfi:(;l^^fci^Tl.^5e ^LT^^^y ^'t^TFT l 1 i<o 
y-:^^Ii|t{^iltR^TFT 1 1 2<7)y — 

[0 0 5 3] StRfflTFT 1 1 2(D^— ^ms^^ir>i^ 
^{t^^SG(C^S^tLTV^S. -^eUTilfi^^T 

FTl 1 2COy~;:^^ll!6i: K l--r ^Hfejcfi. 

i.tLt^^y<yyrmTF'r\ 1 ioy-;^ffii|E{^^gg 

rv^5o •tvi^tii;^;E^s sii^msfcmasi 0 3 ctm 
i?ftmj!ii 0 3_i~i 0 3_x(7)v^•rtL;5^lo) 

[00 54] »:{C*«PJ<7):x y T"fe >i^OSIib(0ti:*-{C 

OV^T. [ll^I>'ll2^;^V^Ttft§gi-5o 

[0 0 5 5] mM 102 5 E L 106 y 

r±iy^<D%ut\^xmm,\.xiitd^. y^-^^mr 

FT104, ELmmmrFT 1 0 SRX/^^y^f^-^l 

0 7 It. ytmt Lx<DE Lig^ 10 6 <DW}i^^mm lx 

[0 0 5 6] ELm^^-h^itCz>ti^t/tit^^it±XR 
ItL. mm I 0 2;i^^-rs>':^ hy-(:t— Kl 1 3(CBB 

It^tL^o Kl 1 3(i. Bg|:[ $ ^^.Tt^t 
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y-fe:-;/ hfflTFT 1 1 0. y^rfflTFT 1 1 

[0 0 5 7] malt, y ir:>/ hfflTFT 1 1 0. >'<:y:7 
rfflTFT 1 1 iXU^iltRfflTFT 1 1 2 COm'^^TJ^ir 

TFT 1 1 0/i)^n^-\'^^yU^TFT. /^:7:7z^TFT 
1 1 1 ^^p5^^^^/i-§^TFT. jM^^TFT 1 1 2;6Sn 
^^^>yu§^TFTcO^-g^(Di$?-< ^ Vi/f^-^'— h^^-To 10 
;*:MPJ{-:fo%^Ty-fe';/ hffiTFT 1 1 0. -^^:y:7r>^T 
FT 1 1 i:S:L>'il^fflTFT 1 1 2{:i. n^-Y^>/^MT 
FT t p'f'^^-y\-mTFT(Dt:hhX-h^^\ tzfzV. 
yir-/hfflTFT110^/^:y:7rffiTFTll 

[0 0 5 8 ] ^-ry ir >;/ h^y- hlt^i^RG 1 iZAtl 

1 ^^VSOIUSKT^yirrx hfflTFT 1 1 0ii::d-> 

c^JbtBt::fe5o ^^x-^iy^mwwMvB(Dmmm,&^^^ 

y<yy7^TFT I 1 lO-ir— h Sllt^H^-;! btt^o 20 
[0 0 5 9] ^fcHrV-f-ffl^^- hm#^SG 1 {CA;/J^ 

G 1 {Z^m:^tlX\^^^ 1 ^-t'>'l(7:^iiJ^C0iltRffiTFT 
1 1 2^^:ty<D'J(^mAZh^o ctor-'-^^/ >^T^TF T 1 

1 KDy-^^mmn. mm'm.m>h^<yy7mTFri 

TFT 1 1 0 7!)'^:t>^<D'JikmX^^mr^^ V ± hMmt 
[0060] ^LXV-^y hm^- hit^'^KG 1 {ZA 30 

^^tifzv±y hit-^<Dmm^mti.x. 

B^oy -fe^' hfflTFT 1 1 Of)*^±X:^y<D:i^mi,Z/j: 

^^x±i^i^m^mmvB(Dmmm,m^. i^-o 

ecDjlj^Oy<:y:7r^TFT 1 1 1 (D^^— hm^lZ^K, 
ibtL7i</ct^o J^rf^^S. yir>> hfflTFT 1 1 0;6>:^>^or) 
*tSit;i*>5^PBl«r. 2^0^a#r-l:iif^^://i-fflPp1ST<^:P? 
-S^o 1 ^ -r > g COU^O yir:yf>^TFT110;dS 

:^:7(7)^^^{cfc5«eFp1^i^>:7">'i-^r«lST 1 <^o^-S^. 

[0 0 6 1 ] i^>:/>'u^Fb^st 1 T^(i. iz^-^m^y- h 
m^msGi i,zx:h^fifz±'^^m^<Dnm^mt\. 40 

X. 1 ^-OgtT^pj^OiMtR^TFT 1 1 2t-:^>'CO'Jtk 
m^Zfj:^, X-dX l^-^ >^(7:>mm(^^<y'7TmTFT 
1 1 KDy — P^mm-^. ilJ^^TFT 1 1 2^^^L-Cir 
^-^a^t^mms S 1 {:i«^fi^{w^gM$ix;5o ir^-i^ffl* 

lESSs s 1 1 0 3_i iz^m^tix^^ . 

^CDrzisby<^yy7^TFTlll\ty — :^y:t^'^ (s 
ource follower) t LT^t^L^ y — >^ 

(0 0 6 2] i^>:/yU^r«^ST 1 ^C:^oV^T. EL^^l 
0 6;6^ep(?:)3t;^>^l^^f*±T-;^lt LT>^:^ h^^:pt- Kl so 
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1 3icBS|t^ix5<h. y^hi^^:t'-h^ll3{zm.Mi)^- 

mti^. ^(Dtzi^. v±y hmm\z:}si^xmm^mz^ 

fczxrv^fc^<:v:7rfflTFT 1 l l co>>-'— h^^comffi 
[0 0 6 3] :7:t h^-f^— Kl 1 3{Z?j£7XomijS?t> 

-7:^ 1 3kzmM^ti^^(D^^{z^Wir- 

Kl 1 3{cjoV>r*^^n7t@S{f-^(i. ^^yyrmT 
FTi 1 i<;)^- hSSicA;^^rt^o 

[0064] ^<^>^T^TFT1 1 1 coy — 
— hmM<DmitLm.YQs \^'^{z—'^x-h^(DX\ ^<yyr 
fflTFTl 1 \(Ol^—y^W$.\t. ^^:y:7rfflTFTl 1 

ixTV^^o ■^(^7t*^)^<:y:7T^TFT 1 1 \ (r>^—Vm. 
m(r>%AtLh^m\L^^ h . :y :7 r ffi T F T 

1 1 i(7)y-;^^i|)c<7)ffifi:t^{k-r5c 

[0065] ^<yyrWiTFT\ 1 1 (Z) y — ;^ ^jifgcom 
{£(1. ®{t{t-^<h LTiltR^TFT 1 1 2^^L-fe>'1^ 
i±i;t;iE^s s i icA;^$tL5o 

10 0 6 6] »:tc. y-t5/ hft-^URG 1 IdA 
1l-^f\.X\^^^)^V Y\%^\ZX-:>X. RGnr^^^^il 
1 ^-f >g<^iij^oy ir hfflTFT 1 1 Ofi:t 

tciy ir>> hffl^- hm-g*^RG 2(;iA;'7$ixTV^5 y 
:y bft-^{cJ:oTs RG 2 {;igg!$tLTV^5 2 >g 
iOili^^O y ir :y hffiTFT 1 1 (D^ijRM^Zf^^ ^ 

-^^yv >^mm s t 2 tmi^-r^o 

:^^'^r^isT 1 tmm^z^ vy-^ir- Kicjov>T®ft 

E^S S 2{cA:^^n^o 

[0 0 6 8 J ±te®){^^^'9iiL. -y->:7'y y-^^^^r^is 

t^z^tt^x^^o ^i:i^^mmmx\^. ^^zfv^^^mm 
s T 1 — s T y (D±xi)*^m^ir^i^x<omfi^^'^>-^y 

[0 0 6 9] *fc^1^>^>^y :yymm\z^^^x. ^mm 
t^^r^F.i.m^^^\z^%^^x^<»z>mt^'h^o m 

i^y'^j i^^nmsT 1 <DTi^^it\^x\^^^^tt^m.mx^ 
fi^±.x(Dmmt^'^>'^y\y-j-^mfii^F(Df^^ n 

[0 0 7 0] f£^t}y—m^^m^iht^:^')r^>^(D 
m^. -^ly-^t^itK m G m) b (») (D^^^zn 

RGB\ZMJt^Lfza,mm(7:>Ehmi-i:^LX\^^^ 

t.tzl'±&^^^(DEL^^tRGB(D^mm(D:^y 
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(DEL^^ir^Ttf* (m^ttt^feS-mii : CCM) 
[0 0 7 1 ] RGB<D^^{ZMJt^\^timm^^b^ithiV 

[ 0 0 7 2 ] Ii]4(l. :^^—miM^m^^t^^])r±>^ 
-^(DV^y h^TFTl 1 0, ^-^^/^^^^TFTl 1 1 
RiJm^mTFT 1 1 2<D®)^>^^;u^i-i5^^ 5: l^^^^— 10 

hT'^-So /1^:fcrrT*il. y ir :y h>^TFT 1 1 0;iSn 
5^^^./W^T F >'<:y:7TffiTFT 1 1 l;a^p^^^^ 
yU^TFT. iltR^TFT 1 1 2 n f^i^^vU^T F T 

[0 0 7 3] R(::>Pj-i^^i-5tl]^<7)E L^^;6^M7feLTV^ 

X tnSo R^SirVf-^' i>.S«Pe1S F r ^C:fo^^TR^C 20 

^oRffi-fe>i^:7U-i^^raSF r ^C:^oV^T. G, BlC*l- 

[0 0 7 4]iSfc(C. GiC^/S-r5llJ^(7)EL^^2)5^3t 
LTV>5»!rai^{c:. 1^>'>^>'^^raST l-STyiD^^T 

^^tibmi-'5o wCOG{c:>pf;Si-eiij^oE L^^^^^T^L 

TV^5^rB^P^tC;foV>-t. i^^-y y ^^^'^Pp^ST 1 --ST 

yt50^-C;6^ttimi-6^T*<7>^r^^^G>S-fe:/i^:7 u-i^^ 
PB^SFg^hiq^-Sio G^-t:/if:7u-A^PBlSF gjciov^ 
TGt:i>Pfi^;i-5®^{a-^j55^ y Tir >i^f^(;i^ «9 i^^tv 30 
5o ^c^iBG.^irvi^:7u— jU^PelS F g^c^o^/^T. R. 

[0 0 7 5] B(Cl*fJS-r5®iSt^ELPfl^;&s^)t 
LTV^^^r^lF^tC. -y-^TT^/b^relST l-STyCDdfeT 
^SfcUm-r^o ^<7)BiC^lSi-5liJ^<OELil^;6^^3teU 
TV^5»rBlf^{w:{ol/^T. ifV^T^y >':^^S!Pp1ST l-ST 

r«T S F b i: i^-S^o Bffl-t^'-y-:? ix^r^^S F b(::*3i^ 
TB {::>ttJSi-5M^m-^;6S:r: y Tir ^i^F^ic^J *9 iZ^^ix 
5o Bffi-feVi^:7U— ^^raSF blC^oV^T. R. Gi;i 40 

5 M ^ 7t ^ V \ 
[0 0 7 6] Rffl-fe:/-y-:7l — jUS^PpTS F r <i:. G;^i? 

>i^:7 i^—^s^re^s F g B^-fe^i^^ i^^r^is 

F b <7):^T;6SUj^-f 5^T-OSera;iS"1r >1^>' u-A^Pa 
SFTfc^o ir>'i^:7U— A^PflSF^sjil-T-r^i: 10 

[00 7 7J ^fc«-i^>':/y v^^fe^{rjo^,^T, ^fetc 
>Pf Jti- 5M*<D E L ig^ ^^tC^3t ^ it T < fo 

Pp^s T 1 {cio^/^T(i. 1 ^'Y>'g<^)ili^(7:»e>-^B{c^jS; 50 
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-r^H^cOE L^^f^SCl^Tfe t-ri.^5 r i:/iiSSSt:'fc 

^itRm. cm. Bm^'^-^yi^-j^mm (sf 

r. SFg, SFb) CO^tl^*tl{ZiSl^X. ^^izMlt 

[0 0 7 8] :^^mit±tmf^izx^x^^m^mzi^ 

-\zmM ^ lJE^iZi^/c®^O0^ 5 ^ let? b 
[0 0 7 9] ^yb*^0^OrQy Tir^^f-f:i. ELm^^ 

m\^^x±>^mzmm^m7jk^^zt7i>*^-^mxh^o t 

[0 0 8 0] 

[0 0 8 1 ] (mmm i ) *iiifefi^jT'(i. m 2 (c^^^h 

w-^^^^ELId^l 0 6(7?«b^^^»J^aiLTl^5, ^^--r^;/^ 
>^>:^ffiTFTl 0 4RV^KLmW3mTFT 1 0 5 Olgib 

mx7T^L.tzm^tm]:.xh^(DX\ miRrjm2^0m 

[0 0 8 2] m5{z:^mMm(D^])T-t>"^(D±mm^ 
^-To 1 2 o(iy— >«.{t-^^iizi!)[H]ss. 1 2 2(iy- h 

TFTl 10. y<^yyrmTFTl 1 lS.tJ^S*RffiTF 

Til 2£Oi[ES[j^^MLTV^5c. ^l^^mrmmiZ^\^^ 

X. y-^{f^^iiii}Sis§i 2 0. ^-hm^-mmw)^ 
ssi 2 2. '^>''^my-:^m^-mmw}^3]^i 2 1. -tv 

[0 0 8 3] y—:^m^-'^mmmn 1201^. ^>y h u 

i^^i^ 12 0a. ^ (A) 120b. ^ y^ (B) 
1 2 0 c $r^LTl^5o y-;^ft-§-^lgiblElgSl 2 0{C 

:^o^/^T, iyy h l-i^y^^ l 2 0 a f::^^ n y^it^- (C L 
K) iaxv^:;^^—hy</v^y^ (SP) ^^T^t)^^^. yy 

h Uv^X^ I20a{:i. :if\.h(0^u ^y^m^- (C L 

K) ^Xrj:^^-hy</u:7. (sp) {cS<5t ^-f ^ 

[00 8 4] ?iiov':7 h Uv?^^ 120a t^h<r>^ y< ^ 
v^1t^?r. y^5/:7r^ dH/T^-^-f) tci:oTiiS»jiS«H 
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[0 0 8 5] i/:7 h Uv^;:^^^ 1 2 0 a ^ 
{f-^li. -7 5^^ (A) 1 2 0 bfc:»?^^n^o 
(A) 12 0 hi-t. T-'v^^/Mf^ (digital signals) 

^ (A) I20b{:^. mj!Si5?^ ^ >^<t#j6SA;^$n5 

[00 8 6] y {A) 120b \Z.f\y^Mt 

-^^^^iAtrRStw. (A) 1 2 0 b ;5^^-r 

(A) 1 2 0 b;^^Wi-^1ii5:co>^^— v^O^ :y^^^/^< 

0''Jx{^*4oco;^y='— t>^r:i:{c^ :y^$r^/i— :7'{c55'(tfc 

[0 0 8 7] ^ (A) 1 2 0 b(D^>^7" — v^cOt :y 

mm^. y-Ci^mmti^^^ T^j:t>ib. yy^ (A) 1 
2 0b ^X-%^m\(Oy^y' — ^;^<Oy v^\Z.y''y^ Mt^- 

[0 0 8 8] Xy^^^m^tm^-t^h. yy^ (B) 30 
1 2 0 c (C^ y^iy^-tJV (LatchSignal) 
^„ C(^Pr«1. yy"^ (A) 1 2 0 b(c»tiZ.^i^^^^^ 
^nrv^^xt^^yW^t-^-ii. (B) 120clC— 

^tcii^ffi^tb. (B) \ c(r>^7s'r — i^<Dy 

[0 0 8 9] •r'v^i^'^'Wt-^^^ (B) 1 2 0 c Jdil^ 
ttlU1^x.yS:7:y^ (A) 1 2 0 b -Vy' h U v^>?. 1 

[0 0 9 0] Z.<0 2m^(0\y'<l>^m^^\^\t. yyf- ao 

(B) 1 2 0 cic^^iZi^n, ^^t$i^rv^5xv>^>'^ 
[0 0 9 1 ] -^^ hm^mmm\B]m 1 2 2 1^, ^ 

hui^:^^. y<yyT (V^•ri^t l^^^it-f) 
[aiSg 1 2 2 :6^^, ->-7 h i^i/j^t^^, 5^ 37 r coflilt;! u^yv 
[0 0 9 2] <5r- h{t-^ifi.ii®[llHJK 122 {C j6^.^T. '> 
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$n5c hff#-J*G 1 -G y {1^1. -rri^'iii ^-r 
>':9'COiii^<7)y^^ :y ^>-i^^'^T F T 1 0 4<D^— hm,^ 
:^m'7^^zvX^^ ^ ly-f>^^±X<Dmm<D:^^ y^> 
^^'^T FT 1 0 4 %:mmz:tl^(D':^M\ZLtj:<Xnf^h 
/.^i/^or% y<y'7rltX^^J:mm.^'}M'tZt^^'^m^J:h 

[0 0 9 3] fjiisy-y^im^mmm^^t^-hm^'^ 

[0 0 9 4] 7X^Z. ±>-^^COy.^ y^>i^'mTFr 1 
0 4:S.t/ELig»)ffiTFT 1 0 5^, y'i^^Jl^^^Xm 

[0 0 9 5] -fe >"^u 101 (D±x(Dmm^^^—m ^ ^% 
-t^-^xcomm^iyi^-j^mm (f) t^^. yi — 
Msmm{t.r v\^:^mm (xa) t-^^^y-^^mm (t 
s) t\z,^^Mhfi^o r v\^:^mmt\'t. \y\^—M.m 
PpI*. ±x(Dmm\zyi^^Mt^^xti^^mT^xh 

7^m^\z.ii6\^xmmz.7^ti^f\.fz.'f^y^M%%\z^^ 

[0 0 9 6] mmm^^ ( v i - v x ) (omfiiia^:^^ 
mfit iwrnmrn \z.m:it<.x\i^^. 

[0 0 9 7] ^-f T KU':^^HT a ^cio^/^r. EL^^ 

[0 0 9 8] ^\^X¥-V\%^^0\\z7Kf)^f\.^^— 

TO^-f- y^><:fmTF T 1 0 4 ^^^:t>'(D^mAZ^J: 

(Sl-Sx) ^Z.y'^J^jum^'f>^X:t3i^tl^o V' — ^ft 
^■n^ (Sl—Sx) {ZT^tl^h.tzy'i^^MB-^'lt. 
(r)^m(Dy.^ y^^^^mTFT 1 0 4 ^:fr tr E LlESb 
ffiTFT 1 0 5(D^- VmM{:iX1l^th^. 

[0 0 9 9] mz.^- Vm^UG 2\CXf}^f\.^¥- h 
m^\ZXoX. ^-V\t^'^G2\zWi^^tlX\^^^±X 
(Dy.^ y^ly^^mTFT 1 0 At^:t><D^m\Zt^^o 

iz, y-y^m^-mmm^i 2 0t^hv-ym^Wi (s 
i-Sx) (;iT'v>i5^>'Wt-^;d5A:^$n§o y—y^it^-m 
(si~sx) {^A;':;$tL7^^T=^v?:^yWt^{t. :^>'cdjK 

fi|(7);:^-r :y^>^fflTFT 1 0 4Sr^LTELigK3fflT 
FT 1 0 5(;:>>!r- h SfiitCA;^ ^HSo 
[0 10 0] ±i^l.fzW}i^^^- him^-mGy^xm^ 
^TiDM^l 0 2iOE LiBDb^TFT 1 0 5 

[0 10 1] r Ki^;^SBPb1t a;6^*IT-ro<bPlB#{c-9-;^ 
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[0 10 2] ^Lrf':^T^>mmt)*-mi^^zx^tmm 

mJ±t^So ^7t#li*;6^^-r5E L.IIHi6fflTFT 1 0 

SBIibfflTFT 1 0 5^^^>co4^^^^/^orv^^o J:oT 
WBmiiLti^ELm^(Dmmmmz^^hti. ±x<Dmm io 

[0 1 0 3] 1^;^x^>.^ra;i^^T-r^<t(^5t{::. lo 

7!)>;hv. x<>x^mi^m(Dmsh:^^&(om't. -^^^y^^i^ 
mr^^iiZir 1^-^:7 ]^—j:.mmsFi)>'^-^tix\^^^zt7b^ 

[0 10 4] fj::}a^mmmx{^. m&<DmiMi^m^7z<t^ 

Bi:l*^^SLfc:3oo1^:/>^u-i^^Pd]^;l5^SlJL> €-9-::^ 

:^,i:f'i^^MB^-^±X(Dmm{:iAt}L. ^:^^^>^mm 

\z^\^^xR<DEi.m^tin^^^nvo Gm. B^co-y- 

5 «t ^ i^i'-So 30 

[0 10 5] ^LT;«7^--llj^^i^^iAtf^y Tir^^-y- 

m (SFr. SFg. SFb) er^n^'tl^ A/TV ^ S C 
[0106] (||JS«?iJ 2 ) :*:||JfE0ijT?li . ir V-y-^IS 1 0 

1 0 4RXfELmmmTFT 1 0 5(DiEljb*■&(COV^T 

mm^^o ^j:^ir>'^n^(Dmm'^mm(Dmmx7r^i.f-m 
f&tmzxhh(Dx% miRxfm2i:^mi'^o 40 
[0 1 0 7] ii7{;i. *^0^(7:)^y r^r>i^^c:^^v^-c. 

•7"i:^>5^/uir^T'ir>^1ha5l 0 1 dM^^^^-T^ggO ^ 

[0 108] *-r> iyi--j^mr^ (F) ^nm<D'^y 

yi—j^mm csFi-sFn) ci^^siji-^o f^m^t)'- 

^rp1c^^*>iix.5o ?i:fo^y rir>if(75-fe>-y-gB;6^®^ 

«:^^TS#^. lyi^-j-mr^ (F) ^f^. -fe^-y-gB 
[0109] :^mmif^i<om^. y \^-j^mi\\t i m^\z so 



6 Q'iX±m\^^z.ttm^ H/\ i?>FMi:::^^eiac® 
^om^6 0W±{Ci-5:ii:T. ta»6?){c:7y 

[0 1 10] -y-y:7U~A^fBT(:iT Kl-^^Fe1 (T a) 

mti^. i-^y'yi^—M.mm^. ±x(Dmmizv'i^^/i^ 
m^-tit. mmmn^^'t^r'-:^^^i^(Dit^-xh^. -y- 

T. ELm^^m^xmmyt(Dvtm{zL. mjjk^no 

[0 111] SF i-^-sF nr-m-r^r h^i^^^mm (t 

a) ^-^H-^'tLT a 1 ~T a n chi-^o SFl-SFn 
:^^^^i-^^:^T'-C>mm (Ts) ^-^ix^'tLT s 1 --T 
s n ti'-So 

[0 112] maiet?:&i» (vi-vx) comffii^iSff^^o 

[0 113] S-fr Ku;^^rpTT a {Z^i^X. E 
10 6 *ff^S®om{4(l. m^m^lLi: $ {ciS:fctl 

[0 114] }k\Z^^- hm^-I^G 1 {ZAtl^tl^^- h 

m-^izx^x. ^-hm-^^G i{ci^m^thx\^^^±x 

co;:^>r 5/^^^i/^TFT 1 0 4;^>S;5j-VOi^^{C/^5o * 

t-. v-^m-^HiiKiHijJsi 0 2^-iby— ^ft^n (s 

i — Sx) {c^C/i5^>'U't^v=';^{t-i-;55A;^$ti5c "fi^i^ 
/i^}f'T':^iS^'l^ roj rij C0tt#g$:^LT:Jo 

t). roj t rij OT^v^iJ^yUt'^^fit-^fi, -:^;65H 

[0115] LT y — >^{t-^^ ( s 1 s X ) CIA;':? 

^fflTFT 1 0 4^^LT. ELi^KffiTFT 1 0 5<D 

hmStcA;^i*tL^o 
[0 116] ^(c^- hm^^G 1 ^c^g!^i^TV^:5^ 
"CO;^-< ^'^V^ffiTFT 1 0 4:^^:ty(D^mAZf£fO s 

^-hm^mG2{zAti^ti^^-hm^{z^<:>x. ^ 

TFT 1 0 4;6S^>'C04^«|JC/^S„ 1!k\Z^ y — 
mWm^\^ Zt^hy — M%%^ (Sl'-Sx) \Z^^y 
^ jv\f=fM%^t^7^ti^f\^^. y—Mt^Wt. (Sl'-S 
x) \Z?>.t^^f\.fz,^'y^ )V\£^M%^\t. ::r>O:ycS|C0 
>^-r ^/^:/i^'fflTFT 1 0 4^^^^LT. ELSElSjfflTF 

T 1 0 5o-y— hmil{wA;^$n5o 

[0 117] _ha!L/c»j^t^^- hffi^i^G y ^-C^*9 
i^L. r^TCOlU^l 0 2iDEL|Etb.^TFT 1 0 5 (D^ 
— hmil{-T'i^^/^t:''7=':^ft-^d^A;^$n> r Ku;^^ 

[0 1 1 8] T KU;^^F^T a /j^I^TT^ ^ f^H^i^i^:^ 
t^^^^^FbIT s ir/^^Oo 'fy^'r-<:ym^\z^^^x. ^X 
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[0 119] ^HiEf^iJT'fi. xv^^yH:'x:T^t-§-7jS 

roj (Dmm^^\^x\^^tzm^. EhmmmrFT i q 

ioV^T. EL^^l 0 6f:i^7tL/^l\ 

10 12 0] i^{C-rv^>5'7Ub'7^':^ft^?5^ ri j (7:)tf$R^ 
WLT^/^7t^'^. E LlEtb^TFT 1 0 5(^:^>COiytSI 

i:oTm8sma;6SEL^^i 0 6(7)®^s^fc 

t:'"^'7^^t-i-;^SA;^^n7t^ij^;5^*:#1-^EL^^l 0 6 
[0 12 1] lij^(cA:^^ti5T'v>i5^/wtf 

[0 1 2 2] 1^;^y^-r >'Wra;d5js|Ti-5,i:i^B#{c. lo 

ASo i^r^:7U— i>.^raSF l'-SFnCOtB^•t• 

^jlli^^:±l^::ft-t:^fc^o 

[0 12 3] ]^T. a'9^;oi^y:7 A^rplt;ijoi/>r t 

[0 1 2 4] *^P^{C^V^T. nfiCOi^-yy' U-A^ra 

;5^^tL^'n*i-^r KU;^^rp^ (Tal~Tan) (D^ 

1 , T s nCO^^iD^tl-^. T s 1 : T s 2 : T s 
3 : ••• : T s (n - 1) : T s n = 2° : 2 : 2 -2 : 

... . 2-(n-2) : 2-("-i> T-^^n^o 

[0 1 2 5] #®^(7:>pgP{^. iyi--j^mmiiZ:ts\.^x 

t^<D^yyu-j^mm^myt^'^^Mzx^xs^^^o 40 

fzm^commoom&^i 0 o%tir^t. tsi^tTs 

X^. Ts3<tTs5i:Ts8 ^ilS^ Lfw^'g'dfl 1 6 

%(Dm^^'^^^X^ 5o 

[0127] (m^m 3 ) m^m i 2 Tfi. r h^i^ 

:^mmiz^^^xni^M^(Dmit^M.WMiiLtmcmmz 
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??nfc i: # (c E L ^^;6S^7fe-r 

[0 12 8] fcfcLE L^^^^ y T-fe-vi^cOTtaii: L 

•ir>'i:h:7 u—AS^FsT s F TJ^^-g-^^rLTi ^ i: /j^SgT'*? 
5o *fc;«7^-iij^^^;z;^iAtpiiiy r•t>-t^-e(^. rg 

[0 12 9] ^fz±^^-^mzmm^^7r:'r^mMm2 t 

mm{zm^^nommt^<i:^(Dx\ -fy^yu-j^mf^(D 

S^^, SF1:SF2:SF3:---:SF (n- 
1) : S F n = 20 : 2-» : 2-2 : ••• : 2-<"-2) ; 2 

[0130] mmm 4 ) ^mmmxi^. m 2 ic^-t- ^ 

Z5c^E L^^l 0 6(;)tb{^^*j^^PLrv>5. 

^^'^TFT 1 0 4^t/E LIEK^^TFT 1 0 5 cDiitb 

mmmi t\^m^^^m\z^^^xmm't^. ^i^^ 
^ ^^^(Dmj^itmmmmxTi^ u fzmj& tmzxh^ 

[0131] ms{z^mmm(D::^vrii>-^(D±mm^ 
Tjk-r, 1 3 o{^y—:^m^'mmwimn. 1 3 2(^y- h 

4'BlUE LSKlbffiTFT 1 0 5 (^.fZiJ|}^^iJ® UT V ^5o 

1 3 1 {^ir>-y-ffly-^ft-^,^iEii)[p]5S. i3 3i^ 

TFT 1 1 0. y<yyrmTFT 1 1 l^t/iliR^TF 
Tl 1 2^7)|Ei^I^*J^»LTV^5o :*:3tiffl«T{iy-;^<t 

[0 13 2] ?fci5*0^*BS(c:fcvN-c. y-;:^^t-^ii»iizijb 
lEisg 13 0. Y\B^mmW)^n 1 3 2 . y 
-Mt^'^mm^n 131. vt^^<;r- hit-^^aiE®) 

iHlSSi 3 3 ^iHligp <t iq^-i^o 

[0133] y-:^m-§-«ilEi[)iHi5g 1 3 0 li. i^y V u 

v^;^^ 13 0a, U^jViyy h 1 3 0 b . f-^T/y 
laSgl 3 0 c ^^LTV^5o 4:Jol^-<>'^>':7 h(:iiii;>M{c 
iSl:r^l^i^^i•J:<. i£^^-f t t^i.^4< <t t>ftv\ 
*II^S^I^J(c^v^Tu^/^>'>^ hi^iy:7 h uv?>;^ i 3 o 
a -t^v-rT^y >^'[E]ggl 3 0c ^(7:'r«1(:i|^{t^tSi*<h L 
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'J^^ 13 0a tCU-</Uv:7 h 1 3 0 b/y^m^^iA^ 

[0 13 41 ^ n •;/^{t^ (C LK) . ^ — hy<jUy^ 
ft-i- (SP) ;^^C/:7 huv^;;^^ 1 3 0 a {^A;^$n5c 
i^y h U-v^;^^ 13 0a ^^^T-^o>>'(7){t-§- (T-Tui^' 

[0 13 5] U^jx^iyy hl20ht^h\i^ti^fhti'^> 

n inrit^-r--^ >- ^ y ^m^iz X o T ^ > y 

[0136] V- Y\%%'^mmM^ 1 3 2 (1. ^ 

IhIK13 2;6^. i/:7 h u v^>^ , :y :7 r «^fi!lt- ^'^>'^ 

\o\3i\ ^—Ymw^mmmn\3 2\z^\^x. 

(H^^T) h<t-^,^(ctt^^ 

>^^(Dmm(Dy^^ y=^>^mT¥ T 1 0 ^(D^— YMM 

t^^m^-^fiXi^^ ^ \y'^i^^±X<Dmn(oys>( 

T F T 1 0 4 ^mmz:;^>'<D^m\Z \^t^ < X\^t^ h 

[0 13 8] ti::it6:/-Mt^mmmmt^-vm^i^ 
mmzm'^^7:\.fi:\.\ ^^m(D^VT±>^\^. <£^^<d 

[0 13 9] mz^ -^'^^^(Dy^^ y^^^^mTFT 1 
0 4^U^ELIiK]fflTFT 1 0 5^. T-t^ i^^-^o^Xm 

m-^'^fcm^(D^^ ^i^if^-T'-V^m9\Z7r^'to -t^ 

iMfi5i 0 \(D±x<Dmmt^—m^^^'r^^x(r:>nm^ 
ly u-M.mm-F t^^o ly^ :^mmi^\t. \^(o^ 
- v\%^'mm^^f\^xt^h. ^(omz^\\(o^- hm-§- 

y r-fe:/i:^(7)iJ•^. ^-v\%^r^\±yi^^^(r>x. \y 
[0 14 0] m^m^^<fi:^\^^f\.x 1 y u~A^pa 
[0141] minsjEi^v 1 --v X {i-^<^masm 
m{S(i> maim^u;^!^ e l i o e h 
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[0142] %\ (Dy^>mmL 1 ^CjoV^T. V— hit 
-^j^iSEtlElSS 1 3 2;0^^y- hit^^G 1 {CA^$ri5 

:^T(?:>^-1' :yf^>i/>STFT 1 0 4 i^:^>'C04fefl|{::?i 
5o ^LT. y — :^{t#^S 1 -S X (cl!Li(cy~;^(f 

10 y^l^:^mTFT 1 0 4 5r:^^L•rE LlESjfflTFT 1 0 
[0 14 3] E LiSK^TFT 1 0 50^-^^^yUffMfS 

f&imti^'mm<D±^^it. ^<D^^-hmm\zAt)$ti 
^m^■(Dmi^L(om^ (sje) «cj:o-cM^$n5o xo 
X. Ei.m^i 0 6(Dmmmmz^x.hti^m&it. e 

LlSftfflTFT 1 0 5(D^- hmmizAtl^thtzT-i-u 
^m%(Om.itL<Dm^\zX^X1$i:'^^o -^LTEL?^^! 

0 5nr'f'u^^m-^<Dmmzmm^tixmyt^noo 

[0 14 4] y — ;^{t-^SIS l-S x--^DT:^Oi/{f# 

l^(Dy>(:^mmtl.XhBi\^\ ^Lxmzm2(Dy^ 

:ymmL2 t^j:^. hiW^'^G i {zi^m^ftfc±X 
(Dy^^y^:yii^'mTFT10 4{'^:ty<D'JtkmiZ:^£^s ¥ 

-hit-^«»G2icA;^$:h,S^~h<t^i::J:oT. ^- 
V\%^m^G2\zmm^f\^fz^X<r>y.^ 5/^>^^ffiTFT 

30 \^ 4\t^^y(0^^<mzi^^, ^\^X%\(ryy^^ym^\^ 

\bnmz. y—y\%^^k%\--syi\z\mzr^^^{% 

[0 14 5] ^LT±a!L7tSb{t^y'- Vm^mOy% 
-e^Dilt. ^X(D^y(^^mf^'L\-'Lytm^-t^o 
^X(0'y>{:ym^'L\'--'Lyt^^'J^^t. \y\^—J^ 

nmmi^-r^. \y\y-j>^nm'^^-T't^z,}ix. ^ 

X(D'mmiS-^'^^'El.m=t\-tW±-^r:Oo fSi^±X(Oy 
W L 1 - L y mm.Wmm t %:'tt>^X lyi- 

40 [0 14 6] :^mmX{t. ±X(D-^lyzfV'^i^mrSST 

i--sTy{z^\^^xmm^^^^it'r^i^^mr-h^. x^x 
:$^Mmm(DmW}:^i[^(Dm^. yi^-j>smm[^iz±:y-^y 

[0147] fj:^:^mmmx\^. m&(om^^m^72^ts 

T±iy'^<Dmw)^mi<Z'0\^^xmmi.fz:A^. :^y-m 
iB.^m^^t^m'^hmmxh^o tztzLi^y-m^^m 

BicmLfc3ocoi^:7^'>'u-A^P«1(c:»S'J'f 5o -^L 

xRm(D'^yy u--j:.mf^x\^. R{znit^'t^mm(DE 
50 hm^fziim^'f'^x^^j:T'r^^'m^^±x(omm{z 
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[0 14 8] ^LT;^^-lljftS'S!^3Atr^y Tirvf-. 

(SFr, SFg, SFb) ^5 r ^ 

[0 14 9] /^:J6*^J£{^JcOig»]:^?:fe(Ciol^r. ir^i^ 

[0 15 0] (^Sg0ij5) ^HJSi^d-Clt. *^0Jt7)^y 

[0151] [110 \ci^mimm(r)=r- V r-fe ^/iffT^ii^sd 

^^fo 4 0 m:^^ ^y^^i^^^mrFT. 4 0 2(iEL 
HHib^TFT. 4 0 SitV-^iy hmrFT. 4 0 4 
^yyT^TFT. 4 0 5(^51^fflTFT-trfc5o 
[0 15 2] ^tc. 4 0 eit:by— Km®. 4 0 7fi3fe 

m^m®. 4 0 sftry— Kmnr-fes. :^y-KSS 

4 0 6 . 3tffiiEi&S 4 0 7 . T / - Km^^4 0 8 ^ 

(ClJ:o-C. h^-r:^- K4 2 1 yi^ff^lS^n^o 4 1 

4 fi-^ >"^mMf^X-h ^9 . T y — Kfflll 4 0 8 ^1-95(7) 

[01 53] ^/c 409 I^M^m^ig (ItH) . 4 1 0 H 
^^m. 4 1 l(iiE?L^AM. 4 1 2(i^f^mS ([^ 
® T^^o U^m® (IS®) 4 0 9 cb. •^7tii4 1 0 

t. iE7L?iAS4 lit. Mi^mm mm) 4 i 2i:T 

E L^^4 2 2}^5ff^J*$n5c 7'£io4 1 3(^/<V^-C'fc 

mv^omm\^±(om^m4 I o^\Km'ox\^^^o 

[0154] 4 2 3 (:iS^fls:t:'fe . E L ^-T- 4 2 2 
<b5l-^^n:fc3t*5|$^|$4 2 3±T'St+L. >^^hy-< 
K4 2 1 (cBStt$ix;5o *^J5g0»JT*(i. ^^^ft:4 2 
3^±>'D-m^4 3 O^OTFT;65?f^^^nTV^'5iIlJ^CIS 

[0 1 5 5] *^jte1^ii(Ciol.>T. :y^>'^ffiTFT 
401. ELig»J^TFT4 0 2. :y :7 r >^ T F T 4 
0 4> iltR^TFT4 0 5 nf^i-^^/WMTFTT 
fc^o hfflTFT4 0 3{^p^^^^>'W^TF 

T;^-r ^;/5^>'^>^TFT 4 0 1 . E L lEf^ffl T F T 4 0 
2. ^^:y:7r^TFT4 0 4. T F T 4 0 5 . ]) 

hfflTFT4 0 3lt. n^-Y^>>'^SlT F T t p 

[0 1 5 6] 7tfcL*:*JfeFfl<7)J: ELlliK^STF 
T4 0 2(7)y— ;:^?li^4/c{:i K U^T V^ig^s E L ^^(7> 
^1Si:lgt^6<]lCggE^n-Cl^^*J^. ELigibffiTFT 

4 0 2{in5"i';r^/l'^TFTT'fc^r t;6^^M^ Ll/\ :^ 
7ti^(C. ELSgS()fflTFT4 0 2(75y — ;^Mfe5^7t(i K 
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S-a^. ELiiE!!]fflTFT4 0 2(^p5^-V^->'l-STFT-e 

[0 15 7] ^fz. ^mmi^i(DXoi^. yiry h^TF 

T 4 0 3(7:) Ku^ >Sii«E;5^:7;^ V¥-<isr— K4 2 1 (T:);^ 
y-Kl:S4 0 6 i:;^s^M6<jic^)g!$nTi^-54i^. y 
ir-;/ hfflTFT4 0 3fip^^;^^/UllTFT. ^<yyr 
^TFT 4 0 4\tn'^^^-fVm.'TFTX:'h^Z.hiP^^ 
i£{cyir:y hfflTFT4 0 3(7:) KU-C^^mi^/^^^ 
10 Hr h^^yt— K4 2 1 (Dry—Vm.^4 0 8 im^fl^J- 

mm^tt. 'k>^mm^4 i 4/^s^y-Km@4 oe t 

^^^tvTVN5iJ'&. yir^^ ^^TFT4 0 3{^n^-Y 
^^/l-S^TFT, ^'^':y:7T;^TFT4 0 4(^p^-t^^/US 

[0158] fj:^:^mmmi^. nmm i -njsi^j 4 1 e 
[0 15 9] (mmme) :^mmmxi^. ^^m(o:^v 

20 [0160]IIIll (c:$:||iS^fl<7)3i y T-fe >'1^(7>Kfr®Iil 
Sr^i"e 5 0 1 5/f=->^>/fflTFT, 5G2{^EL 

miS^TFT. 5 0 3liy ir ^> hfflTFT. 5 04fi^< 
^y^'TffiTFT. 5 0 5{:illS^fflT FT-C^^ao 
[0161] ^fc. 5 0 6 fi;^; y — Kmi^x 5 0 7 (I3t 

5 0 8(:iry- K®«iT*fe^o :^y-Km^^ 

5 0 6 ^. ^m^^ii 5 0 7 <^ . T / — Fmi^ 5 0 8 t 
t;iJ:o-C. :7;^ K5 2 1 ;5S?fM$n^o 5 1 

4(i-fe>'i^^iE^T-fo»9. r y — Km^5 0 8 t:n-Sii<0 

30 K5 2 1 CO:;^? KmM5 0 6 i: y-fe>>' h^TFTS 0 

[0162] 5 0 9 {^iJ3g«1^ (I^Si) . 5 1 0 
ELS. 5 1 1 J-i>PtlS]mi^ imm) T-fe^o 

(1^^) 509<1:. ELg510clr. Ml^Mm m®) 
5 1 1 (tT'E L^^5 2 2^mf$.^ri^o 1 21^ 

[0 16 3] 5 2 3{t^^:^{$T'^»9. EL^^5 2 2;6^ 

AO K 5 2 1 \zm^^ri^o :^mmmx\^. mmm 5 1 

^^j:^. ^^^1$^^r>'1^StE5 3 0(OTFT^s?g^$tL 

[0 1 6 4] *^S0iJiw^ol^T. :y^>^^'>^TFT 
501. ^<!>':7TffiTFT 5 O 4. ^«^fflTFT505 
(i^Tn^-t^vl-^TFT-efc^o :^/cE LilKjfflTF 
T 5 0 2. y ir^y hflaTFT 5 0 3(ip^ir^^^S^TF 

TP^^-f ';/f=-V^J^fflTFT 5 0 1 . ELl^SftfflTFTSG 

2. ^■<:y:77'^TFT504. T F T 5 0 5 . ]) 

50 ir :y h^TFT 5 0 3(1. n ■t->'l-MT F T t p ^-r 
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10 1 e 5] ±t:Ly^mmm(Di:o\:i. ELiESjfflTF 

2 2c7:)^^5 0 9 i:mM6^(C}gS?£$tVXV^6iJ'&> EL 

a*H/\ ^tciHz^ E LUibfflTFT 5 0 2(Dy— >^ 

mzmm^flXi^^^m^. EL^B3fflTFT 5 0 2{ln 

[0 1 6 6] *fc. *|lffi^^J(^J; y-^tyhvSTF 10 

T 5 0 3C0 Kl/-^ ^'^iS^if^-r^:^ K5 2 1 iT:);^ 

Km<15 0 6 i:m^6^t-ig^^tL-rv^^iJ'&. y-ir 
:y h^TFTS 0 3(ip^-\--t->'^^TFT. -'<5/>'Tffi 
T FT 5 0 4(in^^^->'USTFTT'fe5r i:;d^M* L 

v\ aeicu-fe^;/ hfflTFT 5 0 3 (D V u ^ >m^f)^ y :^ 

V^^z^-Y^ 2\(Or J- Ynm 5 0 8 

*ir>'-b-fflffil|5 1 4;dS:*;y- KmS5 0 6 ^hfi 
y ir-;/ h^TFT 5 0 3(:i 
n5^'V^>/l-MTFT, /^.y^rffiTFT 5 0 4(;ipf=--Y 
^^yuSTFT-efe^C^;a^M^ 20 
[0 16 7] fii^ifm:l&^^\(0'7 Hr hy^:t— hlt^COT 

[0168] fj:^:^mmifm. mmm i --mmm 4t^ 

[0 16 9] (||ffi«7) *||J£0i]T-ft, *^0^<7)az y 

[01701012 tC:2^^igi^ijCD:2i vj r± >i^(7>i^®iD 
^^fo 6 0 1 :y^V:i>'ffiTFT. 6 0 2{tEL 30 

mmmrFT. e o sitv-^y hmrFT, 6 0 4(:i>'^ 

yyrmTFT. 6 0 5(:iiltRfflTFTT-fc5„ 
[0171] 606 {^;^ y— K«1^. 6 0 7 {;i5t 

m^Si&Ji. 6 0 8ji:Ty~ KmiiT'fc^o ::^y-Ymm 

6 0 6 t. ytMMt^m 6 0 7 ry — 6 0 8 t 

mMt^mmLx\^^^o ^tz. y:i'vy^±-v6 2\ 

(OtH/— KS«i6 0 6 <J: y "fe-;/ hfflTFT 6 0 

[01 72] ^fc609 \tm%nM {mm) . e 1 0 
ELii. 6 1 w^n^nm mm xh^. mmmm 
m^) 6 0 9 ^. ELS6 10^. M\^mm imm) 

6 1 1 i:T-E L^^6 2 2^SfM^n5o ^J:^ei2it 
y^iy^X-h'O^ K'^'&pM^l^it^ELge 1 O^E^ 

[0 1 7 31 6 2 St^lS^ftT'fct). EL^^6 2 2;6^ 

h^'±^f\.fz%mm'W6 2z±.xw.t^\^. y^^hy^ 

isr- K6 2 1 \zW^M^f\.^o ^'^'^mx\t,. ^JSi^'JS t 
Wk^a^o . IS^{$5 2 3 ^^I>1^S^5 6 3 0(OTFi:t^^^ so 
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[0 1 7 4] :*:3l^fe^J^c:iBl^T, :y^>i/ffiT F T 

60 1,/<>7>^7fflTFT604, iiJRffl T F T 6 0 5 
(^±Tn5"-V^^^l-STFTTfe5o :^:tELffiSb^TF 
T6 0 2. y ir:y h^^TFT 6 0 3(:ip^^^^y'i-g/TF 

T;^-< :y5">'^'fflTFT 6 0 1 , ELfgKffiTFTaO 
2. >'"<'>:77ffiTFT 6 0 4. SS^^TFT 6 0 5. y 

ii^/ h^TFT6 0 3li. n5^^;t^/U^TF T i p5"-^ 
T F T if ^ 1 ^ 1/ \ 
\o \ 1 b\ fzfz\^-^%mn(r^^o\z.. ELiitbffiTF 

T 6 0 2(7:>y-;=^^Ii§lc^fc{i K l-^ >'fIilK;^i^ E L^^cO 

^mhmM.mz^m.^fix\i^^m^. eluek^tft 

6 0 2f^p^^:^^»'WSTFTT*fc5r t;6SM^LV\ * 
fcigtC. ELi^®)ffiTFT6 0 2(Dy — ^^^iit^tclt K 

m-^. ELlESjfflTFT 6 0 2f^n^^^yU'MTFT-C 

[0 1 7 61 ^fc. *^5g{^(J(7:)J:9{C. y-fe:yh^TF 
T 6 0 3 C> K -^^^m^t^ynr h ^t"— K 6 2 1 i^;<7 
y- KSS6 0 6 ,i:m^«j{rig^^nTV^5il'&. y-t 

2/ h^TFT6 0 3{lp5^^:t->'V^TFT. ^^yyyWi 
TFT 6 0 4(ln5'-^^^/U^TFTl?fe^^ <h:;65a^ L 
\i\ i2(ry-fe:y hfflTFT6 0 3^0 KU'-Y>^i|lc;d^7;^- 
hiJ^-f:^- K6 2 \ <or J-YnM6 0 8 ^S^S^I^S 
^^nTV^T, ir^ifffliSi^e 1 4 75S;^7 y- Km^ie 0 

6 ^S^^tlTl^5^^. y ir-/ h^TFT 6 0 3(in 
^^;^;/l.^TFT. 5/ r ffl T F T 6 0 4{lp^-\';^ 
^i-MT F T 5 <h L V \ 

[0177] 7t^:lo*:^JS«(i. |l»3^y 1 -^mMm^ t S 

[0 17 8] immms) ^mmmxi^. *^pjcojiy 
T^i^^(D±iy-^mz:}on:5mmm<D. mMm5--7t 

[0179] ^13 \z:$:mmm<D^ y r-t >i^<Dmmm 

Sr^-To 7 0 1 fi:^>r y^^-^^^^TFT. 7 0 2f^EL 
lESIjffiTFT, 7 0 3Ji y-fe:y h^TFT. 7 0 4\ty< 
lyyTmTFT. 7 0 5{SiM4RffiTFTT'fc5o 
[0 18 0] ^fc. 7 0 6l^:tfy—Y'm^. 7 0 7 \t% 

W&^Ms 7 0 sitry- Km-@Tfe^o :^y-Kmffi 

7 0 6 <t . itn^^m 7 0 7 T y — Km^l 7 0 8.!: 
(CctoT. 37;^- K7 2 l;6Sff^^^n^o 7 1 
4 i? >i?-ffliE»-Cfc I? . ;^ y - Kmi^ 7 0 6 ir 

mmt^rn'r^l^Xl^^, t.fz. y^hy^:t-Y7 2 1 
<DT y—Y'mm7 08<^yir.y hfflTFT703COKi-' 

[O 1 8 ll *fc7 0 9f:iiii*mffi . 7 1 Oli 

^^/i. 7 1 ifiiE^LftA^. 7 1 2itMmm® (m 
m) xh^o mmmm (mm) 7 09 7 1 0 
t. iE?LaAS7 lit. Mi^mm (mm) 7 i2tx 
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ELm^ 7 2 2 7!}mj^^tl^a /.^io7 1 3(^/0-^-^*) 
10 18 2] 7 2 Sltffi^^fTfet). ELIilT-7 2 2;5^ 

K7 2 1 \z.mM^i\.^c IS^ff? 2 

3^-ir>i^St^7 3 0(7:)TFT;6Sf^fi!c^tlTV^^<|iJ(C^ 

[0 1 8 3] ^:|l5£0iJ{C^^V^T, ;^ ^ :y ^^^-^'ffl T F T 
701. EL|gt(}>STFT 7 0 2. ];ir:yh^TFT7 
0 Sii^Tn^-Y^^/V^TFT-CfeSc *5t^^!y:7r^ io 
TFT 7 0 4. ilS^^TFT 7 0 Stlp^^^-yWMTF 
TTfe5o ^c^io;*:^0^(:ir(7)«^(c|5I^$tt^^v\ J: o 
T;^-f' ^/^^iJ^'^TFT 7 0 1 . ELIESj^TFT70 
2. /^'^'^r^TFT 7 0 4, 51#^^TFT7 0 5. U 
h^TFT 7 0 3{^. n ^^^yU^T F T i: p ^ Y 
^.;l.^T F TcDif-^ib'Ct^V^, 
[0 1 8 41 7t/cL:*:Sife0iJcO^9(^s ELm»3^TF 
T7 0 2(^y->^®^^^fc(:i Ku><>'®S;55EL^T-7 

2 2(7)^fii7 0 9 <bm^6^i;i»l^^tlTI/^^:»'a^. EL 
lii!).^TFT 7 0 2fln^'^^-yuSTFTT^^r ci:;6S 20 
M^LW -^tzMX^. ELlEKfflTFT 7 0 2<7:)y-;^ 
^^^fct^iKU^O^ilc^SEL^^? 2 2<01^g7 1 2 

ELiE»lfflTFT7 0 
2 p ^^;t^/uST F T T'^^ r ^ Lv \ 
[0 18 5] %fz.. :^mMm(O^0\z,^ V±^y hfflTF 
T 7 0 3(7) VU^ :y$Mi^^^^y:^ Y ^ ^ K7 2 1 (7)T 

y-Km@7 0 8 ^m^6^^::Sl^$nTl^^^'a^. y-t 

bmTFT 7 0 SIln^-Y-^-^^MTFT. y<yyTm 
TFT 7 0 4fip^-\-^^/USTFT"t?fce:i<i::dSM^L 
V\ h>^TFT 7 0 3^7) Kl-'Y 30 

h^-T:^- K7 2 1 <D:^y- KS^ 7 0 6 <b«^^tl. 
irV1hffiiE^7 1 4*ST>'-K®^17 0 8 tm^^tlX 
VN^m-^, yir^y h^TFT 7 0 3("ip^-Y^^;vgiTF 
T. ^<^/:7r^TFT 7 0 4(in^-\'^-/USiTFTT*fc 

[0 18 6] fj:^:^miSkm<DZ7:i- hy><:t-h^7 2 1 
[0187] /iib^*||j£0'ij(l. 1 -HiS^J 4 <h g 

[0 18 8] (mmm9) :^mm<D=^'jT'^i^-^(D±>' 

[0 18 91 *-f . Eil 4 (A) t:::^1-J:'5tc. :«f7;^ 
Sffi2 0 0±{zTmm2 0 1^3 0 0 nm(7)j?^(C?F^^ 

t-5o :*^i£i^y-c(iTit!iJK2 0 1 1 Lxmtmmmm 

^«SLrfflv>5o :i<o^. ;^7;^SS2 0 oi;ig^i-5 

*^OM^JgS^l 0-2 5w t%^LT:fc< <i:Sv\ ;^ 
/c. TiftK 2 0 1 :i t \^m9J)Xh 

DLC K^-r K^^ttT 50 
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[0 19 0] i^:fc:T±fell2 0 1<D±{Z5 Onm(Dm^<D 

1 0 0 nmCOJS^-CfetKfSV^ 
[0191] ^ LT. ^^<50S#T(C J: «9 ^^b^^S^K^ 

[0 19 2] /^io. *:^^S0■|J-e^^^:ytic:/]oxL7t/^v^;^ 

[0 19 3] ^mmwxir^^Bm^mm^TFT 

[0 19 4] fj:^. :^ymm.^{mLir^'Z^^<Dih^:^^ 
LH^lj^T F TOSt±il^,^SB^BW^^J3S-eJF^^-t-^ r t 

\^^9))x-h^. f^^B%mmmt.^^')T^W)mm^^fz 

^'m:M.^m.\.\z<<:^yW&tmd:\.kz<\^\ m^. mM 

^se L < V ^|^fBS^^M mse^sK t ^i- V \isb%ks 

[0195] mz. in 1 4 (B) [ZTj^-r^ 0 \Z^ '^^B% 
31PR^2 0 2±JcK{k^9gM-e;fe5<^lfM2 0 3^13 

0 nm(DJf:$4C5f^j5§:'f 60 :iCDj?^ t^i 1 0 0 — 2 0 0 n 
m ^ t<(il 30 — 1 70nm) (T^iaST^ig-^^ff^ 

\\ ^fz. ^m^^t^mmmxhtii'£m(DmxhSi^\ 
-<Dmm2 0 si^^m^^mm^^mizf^ffenmmm 
r-m.my'vy:'^{zm^tifj:\^^xoi<z'r^itibt. mptj: 

1k&Um-k^tk\z^ ^ fzisb{z^\^ 5o 

[0 19 6] ^UT. ^<75±{CUv?;^ h-^:^^ 2 0 4 
a. 204 b. 2 0 4 c Srf^^L. fSgUf 2 0 3 Sr^^L 

^6^{cj^^s!*(75i emizm-r^Ttm. mmmzi-avi^ 

:t:^y^> (PH3) ^Sfi^^Bf L^^v^T^T^^X-^®^ 
L/cy^X-r K-b'^-iJ^'fe^^^lV y:/^ixi0^8at 

oms/cm^(Dm&xm[\'r^o sot^. nAmt^no^:^ 

[0 19 7] :icoxfI(cj:^jf^iS^n5n§l^*ifefe;^iflc 

(b) 2 0 5 a. 2 0 5 b(C{:i. nM^*t4^7t^;6S 2 X 
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1 0 ~ 5 X 1 0 '9 atoms/cm^ (iXm&^iZlt 5 x 1 0 
- 5 X 1 0 J8 atoms/cm3) (OSgT-^^tl^ XolZ K- 

[0 19 81 7X\^. m 4 (c) [z^^-rxo\^. mnm 

2 0 3. Ui/;^ 2 0 4 a . 2 0 4 b. 2 0 4 c 

r^;6Si:?^LV\ /j:^. i^fiSi 2 0 3 ^oJtTt^S 
[0 19 9] /.^ib\ Z(DU—^—^iZX^l^xi^7tm<^ 

^mtizmi^X. mMm {y t—^-:^t=^—)\^) \zX^ 

O'^^^t. StSC0Mfltttr%itLr4 5 0-55 OtS 
S ^ X. Ji*^ V >o 

[ 0 2 0 0 ] rcDXm^Cj: 59 nM^aSfi^^Ii^ (b) 2 0 20 
5a. 2 0 5 b<7)$Sa5, ip-^. n S^^^se^^fligc (b) 2 
0 5 a. 2 0 5 bf7>^ia{C#ffi-r^nS^ji5efe7C*S:as 

[0 2 0 1 ] mz. mi 4 (D) Cl^i-i 9 liZ^ Sa^aK 

T. SttS^V^^) 2 0 6-2 1 0«rffMi-5o 
[ 0 2 0 2] ID 1 5 (A) {ZTikirX 5 rSttS 30 

2 0 6-21 O^SoT-y- hlfeltSg2 1 1 ^m^T 
h^t&mm2 I 1 tLXi-X. lO-200nm. 
^[^*L<Ji:5 0-1 5 0 nm<Dm-^<0^m^'^t^^&mM 

^m\^^tii^^\^\ z.tii'tmmmj^xhmmmmxh^ 
v\ ^mmmxm i onml?(7:>^{b^^t:s&^J3I^fflv^ 

[0 2 0 3] 200-400n mJ?:o*®KSrf$ 

^L. ^Nt$'-^V^Xr>!r- hm^2 1 2-2 1 6 

-hmmt. hT.^t-^^n(Dm^xmj$.Lxh@, 

5o ^<DXo:^mmt't^z,tx^^-hum(o^^i&i7i 
^^^miz^b^ <'r^^t r-x^^fzi^. mm(D±^\.^± 
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'^m^^^'r^^vr±>^2:m^'r^±x\ ±ecom^ 
mmi-^misbx^^ixh^o 

[0 2 0 4] 4fc. hS<ii^¥ii<^*SJKT'ffML 

x-hBi^-^^K t^^m\zjt\:^xz.m. zs^v^otc^Jisii: 

-r-Sr t;5^'#*LV\ hmil2 1 2-2 1 60«-^:f 

t Lxit^j^^<Dhb^^mmm^m\^^^ z t^'^x^ 

[0 2 0 5] T>'U^^^7A (A 1 ) . ^> 

^/b (T a ) . ^^^^^ (T i ) . ^yyx> (Mo) . 
^>^ ::^y'> (W) . ^ n (Cr) . iyV=^> (S 

i) i!)^hmi-£titzyzmx^^^m. itznmm7tm<Dmit 

{i-tmim\z\^mi\:^>^^^m. mt^>^:^'T:y 
m. mit^^'^m) . ^ti^mtz^zm^^m^^t^'^tz^ 
±m ii-tmmznM o -w^^^ Mo-ra^±) . * 

fzltmtE7cm(DiyV'^>< KM 
[0 2 0 6] ;$:^5S^J"C(i. 3 0 nmJi:c;:>^'fl:::^>^;^ 

y'^ (WN) M<h^ 3 7 0 nmJ^CDi^^V^:^^^^ (W) 

mtx^j:^mmm^m\^^^. ztnt:^y<y^^^xMm't 
B\±^':^t:mm'r^tit^;b{zx^mi'±^^-ti^&5±'r^z 

[0 2 0 7] ^tiZ(Dm. hm^2 13. 2 1 6(^ 

^tl^^tlnm^icJ^^m^ ih) 2 0 5 a. 2 0 5 b 
a5^y-hSifeftM2 1 1 ^^LTfi/<cS J:9tcjf^^i- 

[0 2 0 8] 1^1 1 5 (B) IcZTT^-rXol^Z^ Y 

S<12 1 2-2 1 ^^-^Ts^h \.x^'^m.%^\znm^ 

mmytm (^uss^-ij-ei^y » ^wm-t^o zvlxm 

f3^^tl^nm^P&mM^ (c) 2 1 7-2 2 4(:i(in^ 
^^^^^*ilc (b) 205a. 205bCOl/2— 1/1 

ti^X^iiZmmir^. Mri^mzi^. ixio^^^sxi 
0 18 atoms/cm^ mm^^izit 3 X 1 0 ^ 3 x 1 0 ^8 ato 

[0 2 0 9] mz, mi 5 (C) J: 0 itZ, h 

m@2 12. 2 14. 2 1 5 ^a^^f^-Cl/i/;^ h-e:^i5^ 
225a-225c ^?g^L. nM^^t^^TC^ 

^igc (a) 2 2 6-2 3 3^?B^i-5o ZZXhy:i':^ 

(PH3) ^ffiv^/c-l':t>' K— :7'?iT^TV^. 

mi^<D y 1X10 20 — 1X10 21 atoms/cm^ 

(iXmmzit2X 1 020--5 X 1 02J atoms/ciD^) i 

[0 2 10] ^(DXmiCjlo-r n5^-Y^^yW§|TFT(7)y 

^^^.yugJTFTTIt. 1115 (B) (DUmxmf&Lfz 
n S^^^ife^IiHc 217. 218. 222. 223 <D-^ 
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[021 1 ] m^. mis (D) {ZTT^-rx o (c. u-i/;^ 

2 2 5 3^-2 2 5 c^^^L. fffcfC h 
-e;^i5^ 2 3 4 a. 2 3 4 b SrfM-r5« -^LT. p ffi^ 

P^^^'&tf pS^^3&WSiS!c2 3 5. 2 3 6^?fM-r^o 
r rx-fiv^Tj^'^:/ (B2H6) ^fflv^fc-f K-rT^ifeir 
i«93X10 20'-3X10 2i atoms/cm3 (ft^^^iCii 5 
X 1 020 — 1 X 1 02J atoms/cni3/) ffi^K^ J^C^ ct 9 

[0212] ;ijb\ ^j^i^ffi*2 3 5. 2 3 6 {ZltW^ 10 
1X10 20 -1X10 2J atoms/cm^COigSxy V;&S'^;fjD 

[0213]t^:i-. l^^Jy^Y-^:^^ 2 3 A di . 2 3 4 b 

i;i:Jol/^T2^#[a«:*. 5 5 0°C. 4B#Pfl(7)^MS^tT 
[0 2 14] rcDi:##IS^*<D^^^11;^g^j^i-^r 

1 p pmJejLT.i:-t-ar.i:;5^M^LV\ 
[0215] ^sfe{c, lEl 1 6 (A) td^-r J: 9 B i S 

rp^^^ai 2 3 7 ^?F^^i-^o B 1 mf^tmm 2 3 ? l 30 

nm- 1 . 5 jLiffiti-ttJ^*av\ 2ts:||j^^JT'{:3:. 2 0 0 
[0 2 16] 3 — 1 0 OyoOTK^^-^tP^S^ 

^x\ 3 0 0-4 5 ot:-ci - 1 2^ra^0|R^S5:^fV^ 

X ^ ^mi^m<D^M'^^^^7i^mf^^ir^i:mx^^o 
[0217] 7i^:jb\ *^>fh:^s(im 1 m?^^mmm2 3 7 

^®^-r^FB^{CAnTt>Sv\ in^. 2 0 0 nmJ^<^^ 

t<Dmxm^ 8 0 0 nmm<om<mmmi:mmL 

[0 2 18] mz. Y^mm2 1 I^IJ^^ISF^^^ 

WM. 238'-242<t. Ku-f :/iE^ 243 — 2475: 
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OOnm. T i ?r^ti»Ty^^^!i7i^gi^3 0 0 nm, T 

imi 5 0 rvTD.^7s^<y ^WiXwm&iSL\^tz^mm'&(n 

[0 2 19] itJ::. 50-500nm ({-^^6^1:1(1 2 0 
0-3 0 0 nm) COJf^ Xl^l ^> y i/^— 3 >^ 2 4 
8^fMi-So **^£^f^JT^*l|l^^°^yv--<-i^^>^K2 
4 8 i LT 3 0 0 nmi?:<75^{t:KfbS^SI=arffiV^-5o ^ 

mm^mz9ttL-^X¥^^ . NH3^7K^^'^tr;^'^^fflt^ 

J:^®e^nfc7K9g;55^lJlFBlj^f#i^2 3 1 \zm^^ 

??\^^^tT9 r <^r% mi''^°:yv'-<--->3 ^^812 4 
8(Dj^K;6^&#$tt^o -^rntH^Btf::. ^IgrBlJfe^fll 
2 3 7(c:^JbD^nfc*^;5STSffly{cffitici-5/cift. 

mz^^m-^i^m^cf^ ^ t t^x^ 
[0 2 2 0] mz^ m 1 6 (B) [zfr^-rx. 9 \z^m.mfi^ 

uy'y-:y) m^^m-r^^tt-x^^^ mz. 
m2mm^mm:2 4 9 itw-mt(DMM'^^^^^t^^^(^x\ 

^iB^^zmtitzT ^ V/^tm^ LV\ :^mMMXi'^T F 

T\zxoxm^^ti^^m^+^\z^mti.^ ^mmx 

VM^^mf^^^o tf^^L<ni--5 urn i^h\Z 

[0 2 2 1] mz. m2mmi&m^m2 4 9:BLXj'mi^<^y 

i^-<— v-a :^m2 4S{Z KU-r ViS^2 4 5{Citi-5=i 
>'^>:' hTj^-yU-^ff^^L. Kl/-f >ia^2 4 SdJ^-t"^ 

So *IIJ£0y-C{i> :;&y- Kffi1^2 5 0^ LT^^-??/^ 

mzX-oX^f^LtzTJi^^^^^^MU^m^^^fz^^K 

[0 2 2 2] 7X^^'&Wi-S^a^BK^^M^Stg 
^®(C^iS:MLfc^(C/N'^-ri>:^"L. 7fem^^S2 5 1 

^jFM-rso mi^^mzmmmmm^'f&^'t^. 
^mMmx\'mmm^mt urs: ^ 2 o o nin<?5 1 to 

L. ry- Km^i2 5 2 ^?f^^-rSo (inie (c) ) 
[0 2 2 3] mi 7 (A) (c:^-t-J:5«-ll3Sra 

2 5 3 ^f^^-r So m 3 mfi\imm 2 5 3 1 1 

T. 4^y-r ^yr^ K. ^y-r ^ kt^ k. 

x^So *lllS0iJ-cii. m3graiffe^lR2 5 3 t LTS: 

$ 0 . 7 m m(07K y ^ 5: KH^-S^^St-ff^^ LTto 

[0 2 2 4] m3^rpi^^si2 5 3. m2mT^m 

mm2 4 9:RT^||1/^5/v'-<-v'3 >IK2 4 8(CKU-r 

>SM2 4 iizM't^^'^^^ h7is—/\^^mfS.L. mm 

«1S2 5 5 ^?fM-r6o ^7t|l3Sfe1ffe^)K2 5 31^. 

Ty-Kmil2 5 2\zm't^=^>^i!7 h^--y^^mf& 
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L, •fey1^ffliE»2 5 4^ffMi-^o ^mmm-x:(t.Tj\- 

oTir>-ihfflie^2 5 4RXJ^mmm.m2 5 5 ^I^B#{::?1^ 

1 0 2 2 5 1 mz. mil (B) {c^-t J: 5 fc. «tjii«- 

JR-T-^cf a^-^Vi!^ 2 5 6 SrffM-r^o ^O:^ 2 5 6 ?1 1 - 
^XTJf^J5ic-rrti^MV\ >'^>':^ 2 5 6fiy — ;^iS^2 4 

[0 2 2 6] 2 5 7 ^^f^^^-^o Mrit^mz 

\t. ^3tS2 5 7 <^^C5^^EL«-*4^^nD:7^/V 
[0 2 2 7] :*:^iS<^yr'(;i— M^L;i-ll;^^nT 20 

V\ 8 O-'l 5 0*C(7)4^:y h^U— hT*l ^S^c^flft^ 
[0 2 2 8 ] KklZ^ jE7L^Ag2 5 8^20 nm(7:)ff$ 30 

[zMf^-r^o lElimxm2 5 8ii^T(7)iij^f;i^iir-i^ 
*^:^^!j-e{i7Ky 5^:^7:11 V (ped 

OT) ^7K?§?^<i: LTM^L. 1 0 0 1 5 0 ''C<7:>7^> :y 
tKi; >'ai=u>'t*riu>''^z}f y r/l^^/^ 
t/^<jE?LaAii2 5 8^?f^J5)c-r5:Zi:;65^tgT' 

-So 

[0 2 2 9] :E?LiiAS 2 5 8 ^ LTlS^^?^* 40 

[0 2 3 0] :^mmmX\tE LS^^^tSSU^IEJiaA 

ST'?s^2s«5t^-t-5^^ ^(DmziEiim^m. 
m^^t>'t\tmzm^ ^mtm^ ^tix^^. ^(dv^-t 

[ 0 2 3 1 ] 2 5 7 ^l/IEaaA^ 2 5 8 ^ff^^ 

Lfcb, Wr^mSi: LT^g0^2»miI'r?^^5I^S2 5 9 ^ 
1 2 0 nmCDi?:$(C?F^^f 5o :*:|IJ£0iJT(i. S^e^L^ > so 
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v^'>A(ci 0-2 0 w t%<r>mt'm^^m^\^fz.mmm 
2 5 8 ^^Mfc^ ^?iv^ J: 0 {zm^xmmm\zx ^mj^-t 

[0 2 3 2] ll^^2 5 9 SrffMLfc6. (117 (B) {Z 

7jki-x^izm4mmmmm2 6o^mfS.ir^o m4mm 

^ KT^ H\ v/^m(Dmmi:my^^^ztx\ w-m.r^ 

812 6 0 t LXm^O. 7 //mc07Ky-f ^ Kl^^StS^ 

[0 2 3 3] ZoLXmil (B) ll^i-<fc9?'<^m3tco 
irV-i^Stg^^^^-r^o ^.^^b\ 2 5 6^?fML/c 

m4SPBl^l^lK2 6 0 4•?g^•t-5^-eox^^'^yU' 
[0 2 3 4] 2 7 OJi^^i/^^rfflTFT. 2 7 1 ttjiJf^ 
ffiTFT. 2 7 2Jiyir b^TFT. 2 7 311^^ >^ 
^>'i5^^'fflTFT. 2 7 4fiEL|gib^TFTT'fc5o 
[0 2 3 5] *:||Jfe«?«T*ii. ^^5/:7rffiTFT2 7 0^ 
5/^V^fflTFT 2 7 3:iSn^-\'^^/US^TFTT' 

-?:n^'ixLDD^^2 8 1 ~2 8 4 ^^LTl^'So 
r(?:>LDD«iiS62 8 1-2 8 4J^>5^— h*6^JK2 11^ 

fe^il^L-C^y^— bm@2 1 2 . 2 1 5 i:K7'c^o'CV^/^ 

±tS^^{::J: ^^>;/:7TffiTFT 2 7 O^I/;?^-^ 
:yf^>:^'ffiTFT 2 7 3 fi. mtf^^^y h^-YVTi&A^ 

[0 2 3 6 ] ^tz^mmmXl-t. iltRfflTFT2 7 IR 
I>'ELlElljfflTFT2 7 4 n ^-^-^^/l^MT F T T'*) 

2 8 3. 2 8 6^*LTV^^o J^Cis:: CO L D D^i«!c 2 8 

3. 2 8eity-h^rmm2i i^mizifi^Lxy-hm, 

S2 1 3. 2 1 6 <!:£/^ori^5o 
[0 2 3 7] Vi^-^:^mi^m(DmzLDDm^2 8 3. 
2 8 6 ^ff^i5jtLTV^^(7?(i. y r^A^^g?^ 

5o */c. ClcOiitRffiTFT 2 7 l^t/E LlEtb^TF 

T 2 7 4i:i:f:7ma£1tSrfc^t)^t;ii-^i£:^llit3it<> 

tix^ hmirMm^mmLfz:fyr^B:\^\ t^or. ldd 

Mi«jc2 8 3. 2 8 6{l^:^(cy— hmffi2 1 3. 216 

^1 5 ¥-2 0 VT^^ifJ^it5^^. ^IIJa^iJtOELlE 
®jffiTFT 2 7 4(7?±l5«^^i> ^yh^-^yT^ASr 

[0 2 3 8] ^fc^HiS^yT-fi. yii:yhfflTFT2 7 
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T-fc5o y ir 5/ hfflTFT 2 7 2;dSn^'^;?^yuS 

TFTr-fcoTtav\ 
[0 2 3 9] Ti^o. 7 (B) ^-C^^L/c 

[0 2 4 0] ^7t. y<y^ — i^>l/m<D^miiCX^'^^ 
^ {-7 U^^yzf?\^-Zf^) > V^ — ^y h : F P C) ^ 

bo 

[0 2 4 1 ] f^io^ :*:^0^fi_baiLfc{ti^^^{CPS^$ 

t^is:i^mmm\^. mMm i --mi^m 4 1 i * tcim^^:^ 

[0 2 4 2] mmmiO) :*:^P^^ffiV>fc^y Tir> 
[0 2 4 3 ] mx 8(CioV^r. S«3 0 OiC(i. 

='-^vi/tt(^>i 7 3 7 iS'yy^mmcr^^^ti^mrj)^ 

^y^mWi^my^^tL. ^LT. Stg3 0 0(^TFT 
Tiill8^3 0 1 ^y^X-vCVDfe 
•^;^-'>:y ^ffiT-?f^^L;to TifeK 3 0 1 ftlH^ LTV 
V^;2i^ MfL^^II^2 5~ 1 0 0 nm CirTliSOn 
m(DJi:$) ®>fkv'y 3>-)R«r 5 O'-S 0 0 nm 
::i?Cil 5 0 nm(7)g:^) i:^?gi*L7to ^7t. T«fe^ 

3 0 mitmmm'^mitmti^') ^i^m(D^^m\^^ 

10 2 4 4] r (7>T*K3 0 l OitC 5 0 nmCO 

0--5 5 OrT^P^rBliDS^UtjBiTk^^S^fTVV 
TKlg*?: 5atom%i^T t LT. j»B%>ffccOXmSrtT 5 ^ t 

^mm. m.m^j:^(D^f^m7tmi:+i^i&m^'^x^< - 
[ 0 2 4 5] --T\ T^mt^^Bmmmmtn\^^'rh. 
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[0 2 4 6] ^ LT. {^^(DmmizX «9 #^b^b®^^1K^ 

y v-y ^ivgi^^.v^?^) 3 0 2^?f^^i-5o (His 
(A) ) ^A^(D'f^^Bit:^mtLxn. mm^ii&mLfc 

[0 2 4 7] :$:mmmxnmmz.mi:i.fzy</u:^ 

m<r):i^^->'^ U — — V ^ <t t T^ -So 
[0 2 4 8] 2^3llg#»JT-fliSfBe^*flg 3 0 2 <^ 

20 i: UT^V^^ ^ ^ t ^H^T-fc^o 

[0 2 4 9] ^^ib\ :^ymM^^m^^£^W(D'^^:^^ 
y^>^ffiTFTOSttB^#^B^B^g|^)^T?f^^b. E 

[0 2 5 0] r ^) LTJf^^^tl.7t,*SB^B®^^M3 0 2^ 

30 b) 3 0 3-3 0 8 ^ff^^LTto 

[0 2 5 1] ?§14S3 0 3-30 S^SoT. ^ 

3 0 9S:^ML/c. h^«ta^3 0 9(i. :/^X-7C 

1 0 — 200nm. if ^ L<l:i50— 1 50n mCO 

W^XJB^-tfl\^^\\ r r^l^l 0 0 nmOj?${C?^ 

^LfCo (Hi 8 (B) ) 
[0 2 5 2] -^LT, hj&Stl^S 0 9<D^m:imi 

miC0««M3 1 0(7:»J?:^Ji5-5 0 0 n 
m. »*L<«:il 0-3 0 nmi:i-5i£:^®3i^sfe^o w^. 
T(:i. 2 0 nmCOiS^TS i ig^ff^^LfCo 

[0 2 5 3] mi<Dmn,ms i o<b LTi^^-t-5^*<* 

50 er450'-500t<b LT, i^i/yl^ (S i 2H6) ^2 
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50SCCM. ^V'PM. (He) ?r 3 0 0 S C CMi»7^ 
Lr<tS3i-S::<5:;5S-e#5c ^coi: tl^B#(C. Si2H6 

10 2 5 4] m2(o^- hmmtf^^m2(Dmmm3 1 

Ti. Ta, Mod^biSl^ixfCTC*. fe-SV^ 

v\ rrr-Ji. Ta^figfflL. 200-- 10 

lOOOnm, {t^Wlw|^4 0 0 nm60jf:${C?fML 
Tto (mis (C) ) 
[0 2 5 5] ^Sfc^C<i>*a(7)/^i5'-^>>^^^S^t^^oT^'v^ 

;^ h'^;^iJ^?r?f^^b. S2<7:>*m:M3 1 1 $r3i:yf->>/ 
LT^2co^'~ hm^S 12-317 ^Mf^i-^Hm^ 
tTo/c. ^2 02gffi;M3 1 1 (^T aMT-Jf^^$ZXTl>5 

>^(D^Wtl.X. C 1 2^8 0 SCCM2$ALT1 0 
OmT o r r . T^5 0 0 W(Di^jl?Sa:;^ LT^To 
/Co -^LT. mis (D) {C7i^i-^9{::^2(D>f- hm 20 
®3 1 2-3 1 7 ^f^^L/Co 
[0 2 5 6] ^^/^V^^tJ-f^Sf-fCfJ^dS^t^s^tbT 

[0 2 5 7] ^/c. |g2(^«a^3 1 1 lt^=^^y h^ix 

#/Co 

[0 2 5 8] ^Ur. n^<^:^Mifei7cig^85iD-r5X^ 

3 0 9 i:miCO«m^3 1 0^iiLT-^<7DT<DffiteS 3 

0 3-3 0 8l::y >-^'^^D-r^yci6(::. ^DiimiEfiS 0 

k e V .J: iSi^diS:^ L/Co St^Jl 3 0 3-3 0 8 (C^^D 
y Vt^^^S^t^. 1X10 »s ^1X10 »9 atoms/cm 
3coSBffliC-r5<?5;&s^* b< . T^ZX\t 1X1 0>8 atoms 

/cm3 ^ L/to ^ LT. fgi^iK^ y ^^t-±,%^mKxwm^ 

tL/cfliHc (n^ffligc) 3 2 0-3 3 l:^Sff^^^tl7t, (Ig) 
18 (D) ) 40 
[0 2 5 9] rOttx ^ 1 C0agmil3 1 OCO, ^ 2 CO 
hm^3 12-3 17 <i:a^c^^^^i/^fIi|E{:iti y V/^^^ 

[0 2 6 0] iSkiCnf^-Y^^/^S^TFT^^^^^^n^^Iigc 
h^^^ 3 3 2, 3 3 4T-^or. B 1 ^7)#^ 

JK3 1 0(o-^^^*-f 5xe*tTo/co rrr-it. K 

^-r^';/^^^^!*^^: •:3tfo/co mi C0^mil3 1 Oft 
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50SCCM, 02^4 5 SCCM^ALTo OmTo 
r r "^2 0 0W(7:)ffi;iffim;^^tS:ALT?To/tc '^(O'm 
m 1 (^iSSJlIt^— as 3 3 6, 3 3 8 SU^^ 1 1^^^"— 
bm®3 3 7. 3 3 9;6'-?^ofzc 

[0 2 6 1 ] ^LT. p^-^-t^/uSTFT/i>^ff^5x^zi5 
^iiliclw. pSco:^^^it^5c^^*JD^5Xm^tTo7te ^ 
ZT'{tv^7}<^> (B2H6) ^ffll^-C-Yr^d-V K->^fe-egs 
iDLfCo r r-r-t;(JD3$l;iE*8 0 k e Vi: LT. 2X1 
020 atoms/cm^ (Digs (C^J^'n >-:^?^;^]DL7to -^rLT, H] 
19 (A) tc^i-J: 9l-3i^'o^siii^g(-g^jQ^tifc:^ 

(p*Mi§E) 3 4 0-3 4 3;6SfM^ix/:i. 
[0 2 6 2 ] ^ibtr. Uv^;^ h-^;:^^ 3 3 2 , 3 3 4 ^ 
^^(Cj^^LT. h-^;^^ 3 4 8~ 3 5 3 4: 

?I^^L7t„ -eur. Uv?:^ h-e;^^^ 3 4 8. 3 4 9, 3 
5 1. 3 5 2 ^fflV\ ^ 1 O^mil^?^— 95 3 3 6 . 3 3 

355. 3 5 7^t/||l (D^^- hmi^3 5 6 ^ff^^L 

[0 2 6 3 ] -^tlt. rim.(DT-ym^n^'mM't^iJ^ 

initio z:iX\'t. y:^y^'y^^y (phs) ^ffivvc 

3 0 9^iiur-^coT<^?§ttiitc:y ^^'^AD-r^yt^. 

:^P3^mi±ft8 0 k e v^iiii6(::lS:^Lfc. ^LT. y > 

755^^*0 ^n/cfjilg (n^^iSE) 3 5 8-3 6 5;5S?fM$ 

^r-fei9s 1 X 1 0^9 — 1 X 1 021 atoms/cm3 <h-f 'S*^ 
-h^^^ t < . r r T1i 1 X 1 0 20 atoms/cm^ ^ u/c (H 
19 (B) ) o :$:XmT% n~®igK3 2 0. 3 2 1, 3 
2 2, 3 2 3, 3 2 8, 3 2 9 CO U v^:;^ h ^J^ 3 4 
8, 3 4 9, 3 5 2 T-S:bH7tfli|ic^^ LDD^^irL 

[0 2 6 4] Ui/;^ h-x-;:^^^ 3 4 8 — 3 5 3 ^ 

I^.^UTSTfctCWv^>?. h-^;^;^ 3 6 6 — 3 7 1 SrJFML 

7to l-v?^ h-^^^iJ^ 3 6 6 , 3 6 7. 3 7 0(^^10^ 

maif^—as 3 5 4 , 355, 3 5 7:6-^,^1 o^jr— hm 

V'^:^^(n>^^\z,^^ ^ LDD«ii|ic;5s^'"h^^lK3 0 

h^si^^%mL^^^mmx^^\z.^}h^:L}it-x^fz, c 

>^ h-y'^:^^ 3 6 6 , 3 6 7, 3 7 0 t7)^-^^^yWS:6'fp]0 
* ^ (t T F T ;t^y^f^^^iiEO«it S ±TS 

S-efcofc (Hi 9 (C) ) o 

[0 2 6 5] ^ UTS 2 0 (A) (C^-f-J: 9 1 (O^ 
— hS®3 7 2, 3 7 3, 3 5 9, Z 1 AtmWu^^ 

[0 2 6 6]»:{C, Uv^;^ h'^^^i^ 3 6 6-3 7 1 
^L, *fe^fll3 7 5, ^lSP«^Jfe^JK3 7 6>^?g^-r5 

Xm^r^ToTto ft^B(cm<b^^7:)^b?i^Sfe^Bl3 7 5^ 
5 0 nm(^>i¥$t::j?gJRt)to S&ftil 3 7 5 (t X-^C 
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VDj£-e®iS$:h>. SiH4^5SCCM. NH3^40 
SCCM, Nz^l OOSCCM»ALrO. 7Tor 
r. 3 0 0WCOii5Jli^S;^^SAL^Co ^LT. ^l^T 
Sliir«1^ltSI3 7 6 ^ tTS^efbv/!^ TEO 
S * 5 0 0 S C CM. 02 ^ 5 0 S C CM#A L 1 T o 
rr. 2 0 0W(Dmmi&m.t}^^ALX9 5 0 nm(Dm 

I 0 2 6 7 1 ^ LT. ^?\^^<7^Xg^^Tof-o l?\jJiLM(7:> 

ttja£(D:ii ^ v-e U — Hf — ^ ^ V ^fc I/— if — T >'Vv£ 
m (RTAfe) "CtTX.tfav\ r rTi^^ST^-/^fer- 
l/>T 3 0 0~ 7 0 0^. is?^ L< (^3 5 0-- 5 5 O'C. 
[0 2 6 8] MlSPflSfei^^3 7 6 <^itej^JK3 7 

{Cig-r^=3>:^^ h7js-/W^ff^^L. y-;^iS^3 7 7 20 

— 3 8 2 K U-f VgfiSft 3 8 3 3 8 8 ^^f^^ LTto IH 
^LTV^7iv^;dS. *ll3i£^!|-Cfir(75ffi®^, T i I^Sr 1 
OOnm. T i ^^t?A 1 SI3 0 0 nm. T i SI 1 5 0 

LTv^V^Tt (El 2 0 (B) ) o 

[0 2 6 9] ^LT. y — >^iE.^3 7 7 — 3 8 2 K 
1^4 >gE^ 383-388i:. ^1 ^Wffiftfll 3 7 6 ^ 

-v-3>'fil3 9 Ofi. ^bSlSjUr-S 0 nm<^i?:^T-?^ 

/SLfCo ^^(C. ^«M^5^^^b/^^m2jirp^?fe^^3 9 30 
l^^^l OOOnmCOj?^tc?F^;=i5cL7to ^««lijK<i: L 

^^V4^ K^^V^. 3 0 OX:xmiS.LXm^Lrz (E12 
0 (C) ) o 

[0 2 7 0] i5ct;i. m2SBgjfe^Bl3 9 lXt;^^5/v^-< 40 

— VM3 9 0 {C. Kl--^ ^^gS^3 8 8 . 3 8 6{Ci^ 
i-^=^iy^^ hTj^— /L-^?f^^L. M^rni^S 9 2. irv 

i^ffiiB,«3 9 3 ^mj&i-^o :^mmmxitmit4 

• ( I TO) mi: 110 nm<Dm^\^Mi&i.. ^< 

9 2^mmzmf&-t^o g^^t:'Y>v^^7^{c2-'2 
o%<7?ffi&^biif& (zno) ^m:^i.tcmmmm.m^m\^^ 

(112 1 (A) ) o 

[0 2 7 1 1 mz.^ mmUnx^j:^y<>^ 3 9 4^?f^^ so 
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-TOo 3 9 4{ll-2 Mml¥(OT^ y>'Hg^fc(i 

3 9 4(iiijSli:iij^i:c7:)PB^(::x^ hy^y'mz.^JSi 
^ix5o 3 9 4(iy~;^iEJS3 8 1 ±l::?'i3^oT?f? 

j5gUrtS:»^^L, ^'-hiai^ (!E!^^it"f) Jitcr'o^oTffJ 
^LT'bSl^c 3 9 4SrffMtrv>5trJiiW 

**icM3Nf«^fM^f . /^^-^ 3 9 4 ^mmmt i.xm\^^x 

[0 2 7 2] mz,^ ELg3 9 ^SLXJ^m^ (M g A g ^ 

m 3 9 6^. nmmmm^m\^^x±mm\^ti\^^x'M 

umj&i-^c ^c^ia. ELg3 9 50Kii:il8 0-2 0 0 

n m (ASi^^dt^ 100'-120nm) . Pt^l 3 9 6 CD 
Jf:^(il80 — 300nm i 2 0 0 - 2 5 0 

nm) t-rtil-^Si^^^ *:|llfeC^UTf^-iii* L;i^ll 

m. ^fe(c^3t-t-^Em^u^«fe{c^7fe-r^EL^36s 

[0 2 7 3] r<;5XSTii. ^fe 

lc^)S^5M^J^t;^»fel::MJti~5M^t:i>pj'UT)iiii!^E 
LS3 9 5&t>mM3 9 6^?g^^5o E 3 

9 5itmmiiZ.Mir^Mimc^Li^itib>'^ h y y^^yy 

S®^/cttili/^6^l{CE Lji3 9 5^t>m^3 9 6 

[0 2 7 4] ipt^. ^-f#feic^j;t;'t-^®*i^^V^^T 

^^m\^^xm^^%(DELmRifmm^mm^iimj$.ir 

hL. ■^i7:)-^;^^^ffiv^T*fe«3t(^E L 

[0 2 7 5] *^ffi^jT(iELg3 9 b^^itM 

lEiLm^m. jE^iaAS. m.=i-mmm. n=tmxm^^ 
^trntm^^nx-^^ . •^^:ol^-fn^D^#^^ffl^/^Tt 

E Lg 3 9 5 <!: LT(i^^cot^3(sf^fflV^^r 
i:d5T#^o <d:^<Di^Prt\^X\-^. E LSEB)mEE%#ii: 

[0 2 7 6] r.9L-CE12 1 (B) C^-f* J: 9 ^cj:«i£<75 

m^3 9 6 im0.'rhix(7:>j:m^^yi-'^^^'^y< 
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[ 0 2 7 7 ] ^j:i6:^mMmXlt-t>^Uf)^^m'r^TFT 

[0 2 7 8] 4 9 l{^/<:y:7 7fflTFT. 4 9 2 i^S^ 
fflTFT. 4 9 3(li;-lr-> h^TFT. 4 9 4(^:7;th 
^-f^-KTFT. 49 bVX^^ y^>{fmT¥T. 4 io 
9 6(^ELiIlSj.^TFT{^tg^^-r5o 

[0 2 7 9] >y f^^-^'fflT F T 4 9 5 

[0 2 8 01 /£4o*^Jg0iJ(C:Jol.^T-7:*- h ^-f K4 
9 4±{cmnhtlX\^^^mi(0^^- hmmS 5 62^U<m 20 
2(^)<>'— hm® 3 1 5?^. 7^ h^-T;^— K4 9 4iC5fe 

^h.XV^/^v^0#t;::. T y — Kmil4 9 8 ^ :^ y — 

Kmi^4 9 9cor«iiwistt ^n7t7ta;^feji4 9 ztcsgg 

[0 2 8 1] ^/c*ll*fe«?JJ<^^^> :^T<7)TFT{wioVN 

xLunmrn^^-^^- hmmtm^ii'^x^^fj:^\ y-:^m 

^'^mmm^JLi't^- h<t-^Sig»IeISg^ 1 0 Vi^lTX 

fc^e 30 

[0 2 8 2] /^ib\ mmiZ{tm2 1 (B) ^T^^L^c 
[0 2 8 3] ^fz. y<>y^-i^>^^(Dmm{zXV^^' 

^^mibfzh. m^±\cmi&^tifzm^x\t.mi&t^hB\ « 

^\B]^fltzi^l't ^aS^t-i-ffi^ t ^mm-r 5 7t ^6 O =r 

1^^— (yi^^iy://i^yv:yh'^—^y h : fpc) 

^ X 1 7t ^ ^ » * T ( i y T -fe > i^ I. ^ 9 o 
[0 2 8 4] 7iib\ *:^P^(i±a!LfcitM:*-a(C|5S:S$ 

[0 2 8 5] (mmwn D *^PJ<7:):3iy rir^l^*;)- 
0^J^UT. K^^-Y-:?— tCoV>ril]2 2^ffi 50 
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[0 2 8 6] 112 2 (a) {t^«S/^>K>^:^^^-T' 
3 . ^mmm^^- h 9 0 4 . ^f^^^ :y ^ 9 0 5 xmf& 

^TXTV^^o 112 2 (b) (;ill2 2 (a) tmcm^M 
\^':^^^'i'-<D±U:tjy<—9 0 S^mCtzMXh 

^'iI>i:^^(5 9 0 2^C:^oV^T*?J^i-5^i:;^>^^tgT'^l9, 

[0 2 8 8 1 ^fz^Vr±>^^9 0 2Xm^^A,fzmik 

m^-^. h 9 0 4^^ibm^m^^>' h^:^^^ 

'^-(D^mic^m^tixi^^^m'^mmiz^^ . yyh± 

[0 2 8 9] t^^^mmmit. mm,m 1 --mmm i ot 

[0 2 9 0] 1 2 ) :$:^P^(7)r!i y rir >'■t^c7)— 

{co^/^T. 112 3^^l^Tlft0J^5o 
[0 2 9 1 ] 801 fl-t:/i^S^g. s 0 2 liirvi^as, 
8 0 3{-i^ 8 0 4 :y ^-<>^Xfe ^ 

:y^/N-^.yU8 0 3f^^7fe'ti^^WLTio 19 . -fe^i^^SSO 
2;ei^^^-^bix^*-S.t>\ ir>'iMf{S8 0 2{CAt^i-^7t 
^Si§-r5wi:;6Sx*#. ^ ^/^^-^^/i^S 0 3 ^ii LTS^ 

0 2{zmi^ib^^^7j^^tix\^^^m^{zh. ^ ^/5^/^°^>/^8 
OS^iiLT. ^rV1^^FI58 0 2±(?DM1&^^Sr <l:;55pj 

[0 2 9 2 ] :^>>5^-<>'8 0 4 7:)>^ >;/^^^'^-/^8 0 3{C 
jfiti^i:. i$^^/5"^>8 0 4 <i::^:y5^^^°-t^/^8 0 3 

ir>"^{z^y)'^t^z.t^^^x^^o ^mmmxm^^hti^ 

^ y^y<^^/U8 0 3^t>'i5=^ :y5^-<:/8 0 4 (1. ^ y^y< 

^>yW8 0 3;d>5g7tt^^^LTVNT. ?:^*5;6^0i$^ 

8 0 4 ^ t?' tx^/^^^-^V-S 0 3 ti)m\^X\^^^^^<DiSLm: 

(Dmn^. mnm^-ti.x:j^vr±iy'^{zwi^^^ts^zt 
tt^^x^^hcDfjibi^. ^Jk^(Oh(D^m\^^^z.ti}*^x^ 

So 

[0 2 9 3] ±ia«^^^-rs*^§^<753iy T-fe:/i^ 

It. ^i^^^lf^iA^T^ ir:/1ha56 0 2(c!f;z^iXAyfcllj 
Sl'9 3A^7t'^l^S{C^5^5/^-08 0 4XSt 

^r^r>i^§(58 0 2(;^:foV>TtT9 ^ <t;^i^T-#Se J: 
[0 2 9 4] /c^*D*^iS0iJ(t. ^IS0iJ 1 --ItJSffy 1 0 <!: 

[0 2 9 5] m^m 1 3 ) ^m^mxit. y Tir 
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[0 2 9 6] 112 5{Z:^mii^m(Dzn.])TiZ>'^(D±>^D- 

1 S X . V 1 - V X . h{t-^»G 1 

Gy. y ir^y h{t-^;g|RG l-RGy . ir>f- 

atimm s s i - s s x . ± >"^mwwMv b e> 
[ 0 2 9 7 ] 10 0 1 i'±m^<omm 1002^ 

^LTi>^o lU^i 0 0 2 ft. y— ;^{t-§-^s 1 — s X 10 

(D\^^'rti^^l^t. l:?i^#^^p^V 1 '-VxC0V^-ft^/6^1 
o^. ^^7"— h^t-i-^G 1~G y (7:)V^-fi^7i^^loi:. U ir 

hffi^~ hit-S-URG 1 -R G y cDl>"f ix;^^ 1 o . 
ir>'f-tti;':iaSIS S i-'S S x(D^/^-f;^^;&^lo^, ±> 

[ 0 2 9 8 1 l^-^^ti^^ S S 1 ~ S S x It^tl^^tl 
'^Ml^M.Ml 0 0 S^!--! 0 0 3_x(c^^^nrv^ 

[0 2 9 9] 0 0 2{l:^^ :y5^>i/^TFT 1 0 

0 4. E L|g»J.^TFT 1 0 0 5. EL^^1 0 0 6^ 20 

WLTi/^^o -^^^1112 5T*i:ilii9gi 0 0 2ic=3:/v^>'i^ 

1 0 0 7;6*^lS:{t b;n.TV^S;?i^ = >iM 0 0 7 ^1^ 
ft^<^< <h tav>o ^ fb{C®^ 1 0 0 2(t. yir^yhfflT 
FTIOIO. >'<:y:7r^TFT1011. iltRffiTF 
T10 12. :7;*- hiJ^-f^— Kl 0 1 3Sr^LTV^So 

[0 3 0 0] iE.i.m^i 0 0 ^itmmtm^t. ^mt 

t^j:^. i?{C^;t^;6>E LiiKlffiTFT 1 0 0 5<7:)y — ;^ 30 

[0 3 0 1] y^^^^mrFT 1 0 0 4(Dy—hm 

mi^^^—hit^-n^ (Gl--Gy) (ilS^^tLTl^^o 
LX^-^ ^y^^i^MTFT 1 0 0 40y — ;^ffiigc<b 

i^KiffiTFT 1 0 0 5co<>=^- ^m1^l^cg^$n■rv^ao 

[0 3 0 2] E LiIft>^TFT 1 0 0 5coy-;^mi|lc<i: 

Ku^>M«^i. (vi-vx) {c. 

t 9— :&;&SEL*^i 0 0 etcg^^^ixTVN^o ^V'x 40 

^--tM 0 0 7iiE LlEKl^TFT 1 0 0 5(Dy— 

tmmm^^m (vi-vx) t^zw^LxB^^htixi.^ 

So 

10 3 0 3] y-fe^/ hflaXFT 1 0 1 0<O'i^— h^^l^ii 
yir:y hffl^'- hft-^i^ (RGl-RGx) \zmm^tl 
Tl/^So y-ir :y hvSTFT 1 0 1 0<7)y~;^^ii|ic(:i-fe> 

■fe^/h^TFTioioco h'\^^ '^m^ity^ hy^:t 

— Kl 0 1 3;8LV^y<yyTmTFT 10 11 (D^— hW. so 
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m^^m^zxx^^^o 

[0 3 04] il^L;:^l^;i5^ Kl 0 1 3 

it;^y-Kmst. ry-vnMt. :hU-YmMtr 

60 V±y hmr FT 1 0 I 0(D\<^\^^ ^-mmt. 

h^^^— Kl 0 1 3 (DT y — h^m^xittf 
y- KSSC»^$nTi>-5e 
[0305] /^'y:7rfflTFTiOii(7)Ku-r >'?ife5 

^mfi:{C{*ybnrv^5o ■^LT/-<:y:7rfflTFT 1 0 1 
i(Dy — :^m^ltm^F^TFT 101 2<7:)y— >^^i|E3^ 

[0 3 0 6] mtR^TFT 10 1 2 0^— hM^lt.^— 

hm^■m (GI-Gx) {::SJg!^tiTV>an ^LTiiS^ 
FT 1 0 1 2(Dy'-^m^t Kl^-f 

{t±}^\^fzt^^ ^^y-y r F T 10 11 (Dy— 
i|£i::^^^$nT:fe«9. (SS 
l-SSx) lcg^^$tLTV^5o ^r>'i^^±i;^Ej|ft (SS 

1 s s x ) (i^m«tm?ii 1 0 0 3 c^mamM i o o 

3_l-1 0 0 3_x) ^C-^i^^'n^gg$i^T:fe^9. ^ 

[0 3 0 71 ;$:||^g^?)J^c:io^^T> y^:^ifmTFr 

1 0 0 4^t>*iliRffiTFT 10 1 2 COl^-teiilWICT'^ 
So o:^»9o :y^>'^^'ffiTFT 1 0 0 4;6^nf^-^^^ 
yU^XFTCD:^'^-. StRffiTFT 10 12 hn^^^-JV 
§JXFTT'feSo '^tc;^^>;/^>'^^'^TFT 1 0 0 4:6^ 
p^^^^^l-STFTCO:^^, jSS^fflTFT 1 0 1 2 t p 
^^^^jvmT F TXh^o 

[0 3 0 8] ^LT**ife0iJO3iy r■fe:x^^^7)•t>'i^SP 

mTFT \ 0 0 A<D^—VnMb. 31tRffiTFTl01 
^co^-V^mt"^. *f::y- h{t-^«g (Gi-Gx) \z. 

Vf-t^iJ-a^. «-lJ^<Z)^-r S E L 1 0 0 6 iT^Witt 

^mf^xt. 1^v7^y y-r/^FpT (sri-sTn) 

[0 3 0 9] f^i6i^%^m(0:^')T^^^'^\>. 

10 0 itciHtSr*^i-s::tfi^HlT-teSo 

[0 3 10] :^mMm<o%mt. m&mz'-%n.m \ 2 

[0311] (HiS^d 1 4 ) :$:||J£0'!|T'I^. El 5 (C^ L 
fc-fe>^-9-ffly-;^{§-^j^KlbtHJSSl 2 1 i:. 

[0-312] 11126 (A) \z.'^iy'^my—M%^^m^ 
SKI 2 \(omiSL^m't. "^i^^mv-ys^^^wmm 
Kl 2 ifi. /^><r^ffi[H]5Si 2 1a. {i-^iaaiHigg 1 

2 1b. ft-§-ai;^i^ffllIZ»JlH]SS 1 2 1 c^^L-CV^So 

[0 3 13] /<-rr;^^[EiKi 2 1 a (^^m»?ti2S^*L 
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T^o»9. ^m^(Dy<y y 7 mr T T 1 1 1 tni^t^-:> 

<r)it^-^m\Bl^ 12 1b dA;^-^^. 

[0 3 14] m^mmmmi 2 1 b-cit. A^^^tiTtft 

;6^iEfi$nTV>5o ft-^^SlHlIJS 1 2 1 b{r:fci/;rM^ 

[0315] ^ L-c. t^timmm^ 1 2 1 d 11. 

m\B\^l 2 1 b;6^bttl;^$i^yc:^t#^±i*SLTV^'5o it 
[0 3 16] ai;^!^*!©^ 1 2 1 d^^^tB;^$n7t{t^ 

ti. CPU (m^-^-f) Ji^tcsiD^^^n^o 

[0 3 1 711112 6 (B) {C-ir^i^^y-hft^i^igSl 

[HlSSl 2 3(^1t^^.i^-ro ir>'1^^y~ hft^^lHKlH] 
K 1 2 3 f^il^m-^S^-lEtblElSg 123a<!:. y-fe:yh 20 
it-§-^fflllH©jlH]5S 12 3b ^^LTV^'5o 
10 3 181 S*^<t-§-*Sffi^®J[H]SS 1 2 3 a II. jg^fS 

^'n^iz V w^t^^m, $ tir I > 5 (?:^^tRffi t f t 

1 1 2^:t:/ic-re J: ^il^ft-^llicijipj;! 
A;^L-Ci.>Sp ^fc. y-try h«-^«lffllSib[Hl^i 2 3 

TV^5^Ti7:>!J -fer-/ hfflTFT 1 1 0^;r>{C-r5 J: 9 

[0 3 19] /.^jo2|s:SiS^J(jT'i^. liSiC^L/cir^i^^ 30 
y--:^m^i^Ii«][H]5g 12 1 i:ir>-+h^>Jr- 
®]lElS&l 2 3 ^tCOV^Tm0^bfc;5^ D 8 L/c-fe: > 

i^ffly-;^^t'g•^IE^^I[HISSl 3 1 h^:y^m¥-v\%% 

[0 3 2 01 2|s:|IJE0iJil. HJg^iJ 1 --mmm 1 a i: § ^ 
[0 3 2 1 ] 

[0 3 2 2] ^fc*:^§^c7)^y Tir>^i^(^. EL^^^ 
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mi] ± >"^n<Dm^mc 
im2] mm(D[Bi^mc 

m4] ±>'^^(D^y—m^<Dm^WL^(o^^ ^ > 

[m 5 ] y'^y^j\^mW}(o=^ y T^r>i^±®[ilo 
[del H^oi^p^si -E-Lm^cD^itco^ 

[Hi 7] m^<0^7sk<Dm(0^ ELm^<D^yt(7:>^'^ ^ 
([US] r-^D ^igijt)(Dzc 1; Tir :/i^±rall]o 

^ l^^^"^— ho 
[miO] ir^^-y-ascoSffSIlo 

[mil] -fe ^-i^as^omsHo 

[Hi 2] ir>^i^a50»f©l2o 

ISi 31 •t:/i^a5coSffSIilo 
( HI 1 4 ] -fe: v-y-aso^tMxfMijo 

iniei irv-y-asto^tSSiXSIilo 
[m 1 7 1 -fervid SFPt^^^i^xmiilo 

[mis] irv-y-asc^^^Mxmiio 

[ 1 9 1 -ir >'i^§|5(^^^S!^XS[i]o 
[m 2 O 1 ir >-1^ffl50{tKX^(iIo 

m 2 1 1 ir vi^a5(7:)^^i^xfM^llo 

[1112 2] :^^m(D::^V T'^>D-<D-mX^^^^y^ 

[[112 3 1 *^0>«O:2iy rirV1^cO--(i?ijT-fc^^$':y^ 

[D 2 4 1 ^lit^<D:T. V Tir >-y-<D#4mill^l>*i^®Illo 

[1112 5] ±l^'^n<0\El^mo 

[[112 6] -fe>-y-ffilE»j[ElK<^>^D ^'^Hlo 

[^-^t7:^l5^p^l 

1 0 1 ±>-^U 

10 2 mm 
10 3 

10 4 :y^>^:^'ffiTFT 

10 5 ELlSSb^TFT 

10 6 E L*^ 

10 7 =1 Vx^-i^ 

110 y ir:y hffiTFT 

111 y<y'77^TFT 

112 ilS^fflTFT 

113 y:^ hy^:t— K 
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